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TO  THE  RIGHT  HONOURABLE 
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My  Lord, 

In  dedicating  the  present  work  to  your 
Lordship,  I  have  been  influenced  by  one  motive 
only  —  a  desire  to  express,  on  the  first  proper 
occasion,  the  high  sense  I  entertain  of  the  con- 
siderate attention,  which  it  was  my  good  fortune 
to  receive  from  your  Lordship,  during  a  professional 
visit  to  the  capital  of  Spain.  To  that  support  I  was 
principally  indebted  for  the  honor  of  having  a  ward 
assigned  me  by  the  Spanish  Government,  in  the 
General  Hospital  in  Madrid,  for  the  prosecution 
of  my  inquiries  respecting  the  efiicacy  of  a  particular 
remedy  in  the  fevers  of  that  country  —  inquiries 
which,  though  principally  carried  on  in  the  province 
of  Valencia,  could  not  have  been  completed  without 
this  advantage. 

That,  in  the  midst  of  such  important  avoca- 
tions, as  those  which  then  occupied  the  time  and 
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attention  of  your  Lordship,- and  in  which  the 
welfare   of  Spain,   and   the   interests   of  Great 
Britain  were  alike  involved,  -  the  pursuits  of  so 
humble  an  individual,  and  on  a  subject  so  entirely 
professional,  should  have  been  entered  into  and  pro- 
moted,  I  can  only  ascribe  to  the  circumstance,  that 
my  object  was  considered  by  your  Lordship  to  be 
the  advancement  of  the  Medical  Art;  and,  conse- 
quently,  the  welfare  of  the  afflicted  in  that  and  other 
parts  of  the  world— an  object  at  all  times  suffi- 
cient to  engage,  not  only  the  sympathy,  but  the 
best  exertions  and  services  of  your  Lordship. 

For  these  services,  my  Lord,  and,  more  par- 
ticularly,  for  the  kindness  and  urbanity  with  which 
they  were  bestowed,  I  must  ever  remain. 


Your  Lordship's  most  Grateful, 

And  obedient  Servant, 


THE  AUTHOR. 

18,  Dover-street, 
Piccadilly,  Sept.  Isf,  1841. 


PREFACE. 


In  publishing,  in  a  separate  form,  a  treatise,  which 
contains  a  theory  so  different  from  those  hitherto 
proposed,  I  would  wish  it  to  be  distinctly  under- 
stood, that  this  has  not  been  done  from  a  feeling 
that  the  matter  is  perfect,  and  the  materials  com- 
plete ;  or,  that  the  several  propositions  put  forth 
by  me,  do  not  require  to  be  attentively  weighed 
and  discussed  by  others.  On  the  contrary,  I 
feel  assured,  it  is  only  by  discussion  that  the 
truth  of  this,  like  all  other  theories,  can  be  ascer- 
tained ;  for  it  is  altogether  impossible  that  any 
single  individual  could  do  more  than  lay  the 
foundation  of  such  a  superstructure,  which  must 
require  the  assistance,  not  only  of  a  number  of 
individuals,  but,  of  coadjutors  in  every  part  of  the 
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world.  This  will  be  apparent  by  a  perusal  of 
the  work  itself;  for  the  facts,  that  would  tend  to 
confirm,  or  refute,  the  hypothesis  now  made,  must 
be  derived,  not  from  a  single  locality,  but,  from 
various  and  distant  regions,  and  from  nearly  every 
country,  with  which  we  are  acquainted. 

As,  however,  we  live  in  an  epidemic  period, 
and  as  so  few  years  have  elapsed  since  the  first 
appearance  of  the  Epidemic  Cholera,  the  facts  con- 
nected with  its  spread  and  propagation  must  be  fresh 
in  the  recollection  of  all.  I  would  hope,  therefore, 
that  those  individuals  who,  either  by  accident,  or  the 
nature  of  their  pursuits,  are  acquainted  with  the 
occurrence  of  any  of  those  phenomena  which  bear 
on  the  subject  of  this  work,  may  be  induced  to 
communicate  the  result  of  their  observations,  in 
order  that  the  truth  of  the  theory,  which  has  now 
been  given,  may  be  confirmed  or  controverted. 

It  is  also  a  cause  of  regret  to  me,  that  there  is 
an  omission  of  some  dates  and  other  references  to 
particular  authorities,  which  I  have  been  unable  to 
supply.  But  the  truth  is,  the  subject  was  taken  up 
by  me,  as  a  mere  matter  of  amusement,  during  my 
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convalescence  from  a  long  and  painful  illness ;  and 
when  I  was  incapacitated  from  other  and  more  active 
duties.  Not  having  the  remotest  idea  then,  that  the 
notes  which  were  made  during  the  course  of  my 
reading,  would  ever  be  required,  except  for  my  own 
amusement  and  satisfaction,  I  was  consequently 
careless  as  to  the  names  of  authors,  and  other 
particulars.  After  this  explanation,  however,  I  shall 
stand  acquitted,  I  trust,  of  any  intentional  neglect 
of  this  kind ;  for  it  would  afford  me  much  pleasure 
to  rectify  the  omissions,  if  the  opportunity  should 
be  afforded  me. 


ERRATA. 


Page   23,  line  17,  for  "  Siberean,"  read  "  Siberian." 
Page  32,  line  19,  for  "  peninsular,"  read  "  peninsula." 
Page  33,  iiwe  11,  for  "  Taulna,"  read  "  Jaulna." 
Page  37,  line  23,  between  "  than"  and  "  the,"  insert  "  of." 
Pa^re  40,  line  9,  /or  "  eurvilenear,"  read  "  curvilinear." 
Pa^e   40,  line  24,  /or  "  eastern,"  read  "  western." 
Pfl^e  40,  line  27,  /or  "  west,  read  "  east." 
Pa^e   42,  line  9,  /or  "  Arat,"  read  "  Aral." 
Pa^re  43,  line  25,  /or  "  Bagota,"  read  "  Bogota." 
P«^?e  53,  litie  15,  /or  "  different,"  read  "  opposite." 
Pa^e   56,  line  15,  /or  "  collection  of  waters,"  read  "  coUections  of 

water." 

Page  119,  line  17,  for  "towns,"  read  "places." 
Page  120,  line   1,  for  "  himself,"  read  "  afterwards." 
Page  123,  Zine  14,  /or  "  Corinthia,"  read  "  Carinthia." 
Page  131,  Zine  19, /or  "  Ahcmedabad,"  read  "  Ahmedabad." 
Page  180,  /me  24,  for  "  where,"  rearf  "  when." 


CHAPTER 


I. 


There  is,  it  has  been  remarked  with  much  truth,  no 
subject  connected  with  the  temporal  interests  and 
concerns  of  mankind  in  which,  in  the  abstract,  they 
are  more  fearfully  engaged  than  in  the  study  of 
those  diseases  which  occasionally  ravage  extensive 
districts,  attacking  with  indiscriminate  fury  all  per- 
sons susceptible  of  their  influence,  or  exposed  to 
the  causes  which  ensure  their  propagation.  War, 
however  destructive  in  its  sphere — famine,  however 
pinching  and  disastrous,  presses  heavily  but  on  the 
denizens  of  comparatively  small  surfaces  of  the  earth. 
To  the  one,  human  conventions  may  put  a  period — 
human  industry  and  the  natural  and  speedy  revolu- 
tion of  the  seasons  afford  a  certain  remedy  to  the 
other.  But  pestilence,  commencing  in  one  quarter 
of  the  globe,  soon  spreads  over  the  remainder;  while 
human  power  has  been  hitherto  unable  to  arrest  its 
progress,  and  human  skill  insufficient  to  prevent  the 
dire  effects  which  have  so  invariably  followed  in  its 
train.* 

*  History  of  the  Epidemic  Cholera.— Luncet ,  1832. 
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Springing  up  spontaneously,  it  attacks,  without 
discrimination,  all  persons  within  its  reach — the  old 
and  the  young;  the  rich  and  the  poor;  the  strong  and 
the  sickly.  Having  selected  its  tithe  of  victims,  it 
marches  on  to  enact  the  same  scenes,  and  to  commit 
the  like  devastation  in  other  districts.  When,  appa- 
rently exhausted  by  these  conflicts,  it  has  at  length 
slumbered  for  a  time,  and  men  have  congratulated 
themselves  on  the  disappearance  of  the  destroyer,  it 
suddenly  re-appears ;  and,  seeming  to  have  acquired 
fresh  strength  by  its  apparent  defeat,  commences  its 
attacks  with  redoubled  fury. 

Knowing  no  distinction  of  country,  and  being 
unopposed  in  its  progress  by  any  barrier  of  art,  or 
the  natural  boundaries  of  kingdoms,  it  numbers 
among  its  victims  the  Asiatic  and  the  European ;  the 
negro  and  the  white  man ;  the  inhabitant  of  the  old 
and  the  settler  in  the  new  world.  Not  confining  the 
sphere  of  its  operation  to  the  land,  it  traverses,  with 
equal  ease,  the  boundless  and  the  trackless  ocean ; 
visiting  alike  the  far  distant  sea-girt  isle,  and  the 
solitary  wandering  bark. 

Sad  and  melancholy  as  these  descriptions  are, 
fortunate  would  it  be,  if  disease  and  death  were  the 
only  evils  with  which  the  human  race  had  to  contend 
at  such  periods.  But,  as  if  the  above  catalogue  were 
not  enough,  man — weak,  ignorant,  presumptuous  man 
— has  added  to  the  amount  by  woes  and  sorrows  of  his 
own  forging.  The  affrighted  multitude,  seeing  their 
fellow-creatures  cut  off  by  the  agency  of  a  power 
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equally  inexplicable  and  extraordinary  and  wishing 
to  account  for  it  by  their  own  imperfect  knowledge, 
have  referred  the  cause  to  the  machinations  of  their 
fellow-mortals.  Hence  the  persecution  of  the  Jews, 
at  one  period,  and  the  massacre  of  particular  persons, 
or  whole  bodies  of  men,  at  another — individuals  who, 
from  accidental  circumstances,  were  at  the  time  the 
most  obnoxious  to  popular  suspicion,  prejudice,  and 
hatred.* 

Thus,  in  the  black  death  of  the  fourteenth 
century,  the  Jews  were  accused  by  the  people  of 
poisoning  the  wells ;  and  so  general  was  this  belief 
that,  in  many  places,  criminal  proceedings  were  insti- 
tuted against  them  by  the  local  authorities,  who 
sanctioned  alike  their  conviction  and  execution. 
Independent  of  other  towns  (for  the  same  tragical 
events  were  witnessed  over  the  greater  part  of  Ger- 
many), at  Strasburg  alone,  2,000  Jews  were  burnt 
alive;  while  at  Mayence,  18,000  are  said  to  have  been 
put  to  a  cruel  death.f  Although,  fortunately,  we  have 
not  to  record  such  acts  in  the  nineteenth  century, 
still  we  are  not  entirely  free  from  the  effects  of 

♦  "No  reasoning,"  says  Dr.  Ireland,  speaking  of  the  plague 
of  Milan,  ia  1630,  «  could  persuade  the  people  that  they  were 
not  suffering  from  the  malignant  agency  of  poisoners :  and  so 
strong  was  the  ascendancy  of  this  notion,  that  not  only  com- 
mon friends,  but  members  of  the  same  family,  and  even  husbands 
and  wives  grew  to  be  suspicious  of  each  other."— 0«  the  Plague 
of  Athens,  by  the  Rev.  Dr.  Ireland. 

t  Hecker;  on  the  Black  Death  of  the  Fourteenth  Century. 


I 


4 

similar  ignorance  and  prejudice.  Thus  the  phy. 
sicians  in  Hungary,  the  agents  of  government  in 
France,  and  the  monks  in  Spain,  were  accused  of 
poisoning  the  wells ;  and,  in  many  instances,  mur- 
dered by  the  infuriated  and  infatuated  populace. 

Such  are  the  consequences  resulting  from  the 
ignorance  and  credulity  of  the  unlearned.  Painful  it 
is  to  reflect,  that  the  evils  arising  from  what  it  will 
be  my  endeavour  to  show  are  the  false  views  of  the 
learned  and  scientific,  have  also  been  injurious  and 
hostile  to  the  best  interests  of  humanity.  I  allude 
to  the  promulgation  of  the  doctrine,  that  contagion  was 
the  sole  and  only  cause  of  the  extension  or  propagation 
of  these  maladies.  From  this  doctrine  have  arisen 
those  sanitory  regulations,  which  are  productive  of 
so  much  injury,  and  such  irreparable  losses,  both  to 
individuals  and  to  communities  at  large.  But  these 
evils  are  trifling  when  compared  with  the  separation 
of  the  sick  from  their  home  and  their  kindred ;  and 
their  isolation  from  all  who  might  administer  to 
their  wants,  with  that  sympathy  which  friends  alone 
can  feel  or  express^ — for  the  committal  of  their  per- 
sons to  hirelings,  who,  for  the  sake  of  gain,  are 
induced  to  undertake  such  offices,  is,  to  say  the  least, 
an  inhuman  and  unwise  measure.  To  find  what  the 
results  of  the  prevalence  of  such  a  doctrine  are,  we 
have  only  to  turn  to  the  writers  of  the  fourteenth 
century,  one  of  whom,  Boccacio,  in  detailing  the 
horrors  of  the  black  plague  of  that  period,  states, 
"  When  the  evil  had  become  universal,  the  hearts  of 
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all  the  inhabitants  (speaking  of  Florence)  were 
closed  to  feelings  of  pity  and  humanity.    They  fled 
from  the  sick,  and  all  that  belonged  to  them,  hoping 
by  these  means  to  save  themselves ;  others  carried 
their  precautions   still  further,  and   thought  the 
surest  way  to  escape  death  was  by  flight.  They 
therefore  left  the  city,  women  as  well  as  men,  aban- 
doning their  dwellings  and   their  relations,  and 
retiring  into  the  country ;  but  of  these  also  many 
were  carried  off,  most  of  them  alone,  and  deserted 
by  all  the  worid— they  themselves  having  set  the 
example.    Thus  it  was  that  one  citizen  fled  from 
another;  a  neighbour  from  his  neighbours ;  a  relation 
from  his  relations ;  and,  in  the  end,  so  completely  had 
terror  extinguished  every  kindlier  feeling,  that  the 
brother  forsook  the  brother  ;  the  sister  the  sister;  the 
wife  her  husband :  and,  at  last,  even  the  parent  his 
own  offspring,  and  abandoned  them,  unvisited  and 
unsoothed,  to  their  fate."  But  enough  of  such  scenes! 
It  needs  not,  alas !  the  pen  of  fiction,  or  the  sober 
but  more  heart-rending  reality  of  truth,  to  paint  the 
horrors  of  such  woes,  in  order  to  inflame  the  imagina- 
tion, or  to  raise  the  sympathies  of  any  one  in  the 
present  day,  when  both  have  been  so  powerfully, 
and  so  recently,  excited  by  the  recurrence  of  catas- 
trophes, less  in  degree,  it  is  true,  but  similar  in  kind 
to  those  now  detailed ;  for  although  our  own  country 
has  been  mercifully  spared,  during  the  visitation  of 
the  late  epidemic,  other  countries  have  suffered 
severely,  both  from  the  ravages  of  the  disease,  and 
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the  moral  and  social  evils  which  it  brought  in  its 
tram.* 

At  no  period,  then,  more  appropriately  than  at 
the  present  moment,  could  we  apply  ourselves  to  an 
investigation  respecting  the  remote  cause  of  these 
visitations  ;  for  to  the  agitation  and  dismay  produced 
by  the  appearance  of  the  epidemic  cholera  has  suc- 
ceeded a  calm,  which  will  enable  us  to  discuss  with 
attention  the  facts  bearing  upon  this  important 
question ;  while  the  remembrance  of  the  past,  and 
the  fears  for  the  future,  must  render  the  subject  alike 
interesting  and  important  to  the  generahty  of  per- 
sons.   Besides,  the  study  of  the  facts  which  have 
necessarily  been  presented  to  our  notice  during  the 
prevalence  of  the  late  epidemic,  has  forced  upon  us 

*  It  may,  perhaps,  be  thought  by  some,  that,  in  the  present 
enlightened  state  of  society,  such  conduct  as  that  before 
reverted  to  would  not,  and  could  not  be  witnessed.    But  if 
we  have  been  spared  the  recital  of  such  scenes,  it  has  simply 
been  because  the  ravages  of  the  epidemic  cholera  were  less ; 
and  because,  also,  there  was  not  the  same  faith  in  the  doctrine 
of  contagion  in  the  nineteenth,  as  in  the  fourteenth  century. 
In  England  we  could  hardly  imagine  what  the  results  of  a 
belief  in  this  doctrine  really  are ;  for  the  fears  of  the  public, 
which  had  been  excited  by  the  regulations  and  opinions  of  the 
first  board  of  health,  were  speedily  dissipated  by  the  exertions 
of  the  press,  backed,  I  am  proud  to  say,  by  the  majority  of  the 
profession  in  this  country.    That  we  should  otherwise  have 
witnessed  the  same  conduct,  and  the  same  scenes  as  those 
which  took  place  in  the  black  death,  we  may  be  convinced 
from  what  occurred  in  other  countries  where  the  contagious 
nature  of  the  malady  was  firmly  believed  in. 
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the  conviction,  that  the  cause  of  these  visitations — 
"  the  precise  specific  cause  of  the  disease — that," 
to  quote  the  language  of  the  French  academicians, 
"in  virtue  of  which  the  epidemic  exists,  and  without 
which  it  would  not  have  arisen — remains  entirely 
unknown,  in  spite  of  all  the  hypothetical  opinions 
which  have  been  put  forth  on  the  subject."  * 

Although  thus  obliged  to  acknowledge  that  the 
theories  hitherto  broached  on  this  subject  are  vague 
and  unsatisfactory,  it  is  something,  as  M.  Marin 
Desbrosses  has  observed,  to  discover  our  ignorance, 
and  to  dare  to  confess  it  with  honesty.  He  who  has 
optical  illusions,  adds  this  writer,  will  certainly  take 
a  false  route.  The  blind  man,  on  the  contrary,  pro- 
ceeds circumspectly,  and  uses  precautions  which  lead 
him  more  certainly  to  his  destination.-f  Let  us  hope 
that  such  will  be  the  case  in  the  present  instance ; 
for,  having  discovered  that  the  path  we  have  hitherto 
trodden  has  been  the  wrong  one,  we  may  be  induced 
to  seek,  and,  ultimately,  be  enabled  to  find  the  one  that 
leads  to  the  temple  of  truth.  Entertaining  a  theory 
at  variance  with  and  different  from  those  hitherto 
broached,  and  believing  that  it  explains,  not  only  all 
the  facts  bearing  on  this  important  subject,  but,  also, 
the  various  anomalies  which  belong  to  all  other  and 

*  Report  of  the  Academy  of  Medicine,  in  Paris,  on  the  Epi- 
demic Cholera. 

t  Histoire  de  VEpid^mie  du  Cholera  Morbus,  dans  le  de- 
partement  de  Loir,  S;c. 
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acknowledged  theories,  I  am  induced  to  come  forward 
on  the  present  occasion,  in  order  to  make  known  my 
opmions,  and  to  advance  a  few  arguments  in  support 
of  their  truth. 

In  the  first  ages  of  the  world  —  periods  when 
intercourse  and  communication  between  different  and 
distant  nations  were  either  very  limited,  or,  else, 
almost  entirely  unknown — people  could  have  had  no 
other  theory  in  order  to  account  for  the  production 
of  epidemic  diseases  than  that  which  they  entertained 
with  respect  to  all  other  or  endemic  affections* 
Thus,  when  a  plague  sprung  up  in  any  particular 
locality,  town,  or   country,   and   again  subsided 
after  a  short  or  certain  interval,  it  must  have  been 
inferred,  that  the  cause  was  the  same  as  that  pro- 
ductive of  fevers,  or  other  maladies  peculiar  to 
the  place ;  and  which  the  inhabitants  were  accus- 
tomed to  witness  at  certain  periods  of  every  year. 
Contagion,  or  infection,  could  not  then,  we  may 
presume,  have  entered  into  the  minds  of  men ;  for  as 
it  would  be  impossible  to  refer  the  production  of 
endemic  diseases  to  such  an  agent — inasmuch  as  they 
only  appear  at  particular  periods  of  the  year,  and  in 
particular  situations,  notwithstanding  that  human 
intercourse  and  commercial  traffic  continue  the  same 

*  According  to  Papon,  the  origin  of  plague  is  unknown, 
being  lost  in  the  obscurity  of  ages.  We  may  therefore  con- 
clude, that  it  is  coeval  with  man  himself. — De  la  Peste ;  on, 
Epoques  Memorables  de  ce  Fleau. 
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at  all  times — so,  on  the  other  hand,  it  was  natural 
for  them  to  ascribe  the  production  of  epidemics  to 
the  same  cause ;  for  they  must  have  been  ignorant 
that  the  latter  had  previously  affected  other  portions 
of  the  globe ;  or,  that  they  subsequently  extended  to 
different  and  distant  regions.  Hence,  the  aphorism  of 
Hippocrates,  that  ^^Aer  est  omnium  rex  morborumque 
causa,"  applied  equally,  at  that  period,  to  epidemic 
and  endemic  diseases. 

But  when  commercial  traffic  and  social  inter- 
course became  more  extended  and  frequent,  and  the 
occurrences  which  took  place  in  one  country  or  town 
were  generally  known  to  the  inhabitants  of  other 
regions,  a  different  opinion  seems  gradually  to  have 
taken  possession  of  their  minds. 

Observing  that  epidemic  diseases  are  character- 
ized by  their  universality  and  extent ;  and  by  bringing 
under  their  influence  not  a  few  individuals  in  some 
single  and  particular  locality,  but  a  large  portion  of 
the  whole  human  race,  embracing  every  country  and 
latitude  on  the  surface  of  the  globe ;  men  have  in- 
vented a  theory  to  account  for  their  origin,  different 
from  that  entertained  for  all  other  maladies.  Re- 
marking that  a  disease,  which  has  sprung  up  in  some 
particular  locality,  thence  spreads  slowly  but  surely, 
and  as  it  were  step  by  step,  over  a  large  portion  of 
the  inhabited  part  of  the  globe,  these  theorists  have 
imagined,  that  the  disease  must  have  propagated 
itself  in  the  bodies  of  men,  and  thus  have  spread  by 
human  means  from  one  country  to  another.  This 
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was  more  particularly  the  case  in  the  black  death,  a 
disease  which  spread  over  the  whole  of  Asia  and 
Europe,  during  the  fourteenth  century ;  and  when, 
as  it  would  seem,  the  doctrine  of  contagion  was  first 
generally  broached,  and  as  generally  believed. 

Now  granting,  for  the  sake  of  argument,  that 
disease,  like  animate  things,  can  be  thus  reproduced 
ad  infinitum  ;  still  the  problem  which  we  have  now 
proposed  would  remain  unanswered,  for  the  origin  of 
the  epidemic,  or  the  cause  of  its  production  in  the 
first  person  attacked,  is  not  thereby  explained.  As 
the  formation  of  man  is  not  the  less  wonderful, 
because  he  is  possessed  of  the  power  of  reproducing 
his  species  ;  so,  on  the  other  hand,  the  spread  of 
these  diseases  in  the  manner  referred  to  would  not 
render  our  inquiry  into  their  origin  less  important, 
less  worthy  of  our  research,  or  less  difficult  of 
explanation.  But  here  the  analogy  ceases ;  for  we 
observe  in  the  one  case  no  particular  provision,  as  in 
the  other,  for  the  production  of  this  effect :  while 
even  the  advocates  of  the  doctrine  of  contagion  are 
unable  to  explain  the  manner  in  which  the  matter 
of  contagion  enters  the  system,  or  produces  its  effect 
— some  supposing  it  effected  in  one  way,  and  some 
in  another. 

Would  it  not  be,  therefore,  more  philosophical 
to  suppose,  that  to  the  continued  operation  of  the 
same  original  cause  must  be  ascribed  the  production 
of  the  disease  in  all  other  instances;  or,  in  other 
words,  its  propagation  and  extension  from  country 
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to  country.  Such  would  appear  to  be  the  case,  not 
only  to  me,  but  to  a  number  of  talented  writers  and 
individuals,  both  in  and  out  of  the  profession,  who, 
from  time  to  time,  have  made  known  their  opinions 
on  this  subject.  It  becomes  us,  therefore,  to  examine 
the  .facts  and  arguments  that  have  been  brought 
forward  by  the  advocates  of  the  above  theory,  as  well 
as  those  which  can  be  advanced  against  it. 

With  respect  to  the  doctrine  of  contagion:  "the 
term,"  as  Dr.  Adams  has  shrewdly  observed,  "  is  so 
frequently  brought  into  use,  and  discussed  with  so 
much  ease,  that  one  might  think  its  laws  were  to  be 
ascertained  with  the  same  certainty  as  the  solution 
of  a  mathematical  problem."  But  in  this,  as  in  many 
other  questions,  those  who  are  best  informed,  adds 
this  writer,  are  sometimes  the  most  in  doubt.  This 
has  been  more  particularly  the  case  with  the  late 
epidemic,  for  the  facts  which  have  been  presented  to 
our  notice,  during  the  prevalence  of  the  epidemic 
cholera,  have  set  every  conclusion  drawn  from  the 
doctrine  of  contagion  altogether  at  defiance  ;  while 
they  have,  at  the  same  time,  shown  that  the  pre- 
mises upon  which  this  doctrine  is  founded  are 
false  and  untenable  ;  as  will  be  apparent  by  a 
reference  to  a  few  of  the  phenomena  observed 
during  the  prevalence  of  this  disease. 

In  the  first  place  we  may  remark,  that  the  epi- 
demic has  not  spread  invariably  along  the  stream  of 
human  intercourse,  or  by  the  most  common  and  the 
principal  channels  of  commercial  traffic.  While  the 
epidemic  was  running  its  course  along  the  banks  of 
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the  Ganges  (to  draw  our  deductions  from  that  region, 
where  the  disease  was  seen  in  its  greatest  intensity 
and  degree)  it  was  to  be  conceived  that,  admitting  the 
doctrine  of  contagion  to  be  true,  facilities  were  here 
afforded  for  the  propagation  of  the  disease.  But  when 
the  malady  had  reached  the  interior  of  India— and 
when  it  was  found  to  prevail  equally  on  the  banks  of 
those  streams  which  are  dry  for  many  months  of  the 
year ;  and  where  intercourse  and  traffic  do  not  and 
cannot  exist — a  different  conclusion  must  be  drawn. 
Nothing,  in  fact,  was  more  common  in  India  than 
for  troops  on  march  to  find,  or  rather  to  be  at> 
tacked  with  the  disease  when  they  encamped  on 
the  banks    of   some  stream,  in  the  uninhabited 
districts  in  the  interior  of  the  peninsula.     It  was 
impossible,  therefore,  to  refer  the  origin  of  the 
complaint  in  these  particular  instances  to  contagion, 
or  infection ;  for  no  source  existed  whence  it  could 
be  derived. 

So,  again,  when  the  epidemic  had  reached 
the  southern  shores  of  the  Mediterranean,  in  1823, 
it  was  to  have  been  expected  that  it  would 
thence  have  extended,  like  radii  from  a  centre,  to 
every  country  in  Europe,  had  it  been  possible  for 
the  disease  to  be  propagated  by  animate  or  in- 
animate bodies.  The  subsidence  of  the  epi- 
demic, however,  in  that  quarter,  and  the  invasion  of 
Europe,  by  a  route  along  which  scarcely  any  inter- 
course is  carried  on,  would  seem  to  be  confirmative 
of  the  opinion,  that  such  diseases  are  not  propagated 
from  man  to  man.   Of  all  countries  in  the  old  world, 
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"  Russia,"  as  M.  Moreau  de  Jonnes  has  justly  ob- 
served, "  seemed  to  be  the  least  exposed  to  the 
irruptions  of  the  epidemic  cholera.  Of  her  European 
provinces,  the  nearest  to  the  Delta  of  the  Ganges, 
where  the  malady  first  appeared,  are  1,200  leagues 
in  a  direct  line,  and  more  than  2,000  by  the  track  of 
the  ordinary  communications.  Her  situation  in  the 
highest  latitude  necessarily  limits  the  period  of  the 
hot  season,  and  produces  an  extreme  degree  of  cold 
during  the  winter ;  which  has  the  double  effect  of 
diminishing  the  duration,  and  the  violence  of  foreign 
contagions — a  necessary  condition  for  the  existence 
of  which  is  an  elevated  temperature.  Her  commer- 
cial relations  do  not  extend  to  tropical  regions,  nor 
even  to  eastern  countries,  whence  all  the  pestilential 
maladies  imported  into  Europe  come.  Lastly,  her 
population,  scattered  over  an  immense  surface,  and 
less  in  density  than  the  inhabitants  of  Belgium  or 
Lombardy,in  the  ratio  of  one  to  ten,  is,  in  comparison 
with  all  other  parts  of  the  continent,  that  which 
offers  the  fewest  facilities  for  the  propagation  of  con- 
tagious maladies ;  and  yet,  such  is  the  course  of 
events,  and  the  uncertainty  of  human  affairs,  that 
the  Russian  provinces  are  the  first  which  experience 
the  fierce  attacks  of  the  Asiatic  cholera;  and  it  is  by 
them  that  this  remarkable  scourge  first  invaded  the 
countries  of  Europe."*    I  have  given  the  above 

*  Raj)port  au  Conseil  superieur  de  Sant^,  su7'  le  Cholera 
Murhvs,  par  M.  Moreau  de  Jonnes. 


14 

quotation  from  a  work  written  exjDressly  to  show 
the  contagious  nature  of  the  epidemic  cholera,  not 
only  to  prove  my  own  proposition,  viz.,  that  this 
disease,  like  all  other  general  pestilences,  pursues 
its  own  course,  uninfluenced  by  accidental  circum- 
stances, or  human  agency ;  but  also  to  show,  at  the 
same  time,  that  even  the  advocates  of  the  doctrine  of 
contagion  do  not  attempt  to  explain  many  of  the 
anomalies  which  these  diseases  present,  when  re- 
garded according  to  the  above  theory. 

One  other  kind  of  proof  may  also  be  mentioned. 
It  is  well  known  that,  in  London,  the  disease  was 
principally  confined  to  particular  parts  of  the  town, 
— as  the  banks  of  the  river,  and  more  particularly 
the  southern  side  of  the  Thames ;  while  also  the 
mortality  from  the  epidemic  cholera,  in  this  densely 
crowded  city,  only  amounted  to  about  3,000 — the 
very  lowest  rate  that  has  been  observed  in  any  town 
visited  by  the  disease,  and  little  more  than  what 
some  cities  have  lost  in  a  single  day,  with  only  one- 
third  the  number  of  inhabitants.  Now  these  facts 
can  never  receive  elucidation  from  the  doctrine  of 
contagion;  for  if  the  disease  were  infectious,  there  can 
be  no  reason  why  it  should  not  have  been  propagated 
as  readily  in  one  part  of  the  town  as  in  the  other, 
especially  as  cases  were  not  w^anting  in  any  situation ; 
for,  although  the  malady  prevailed  principally  in 
certain  situations,  no  part  was  entirely  free.  The 
difference  observed  was  simply  this : — In  the  lo- 
cality where  the  epidemic  prevaileil  in  its  greatest 
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intensity,  two-thirds  of  the  inhabitants  of  a  house,  a 
street,  or  a  disti-ict,  were  cut  off  or  attacked  by  the 
disease;  while,  in  the  more  favoured  spots,  only  one 
in  a  house,  in  a  street,  or  one  street  in  a  district,  was 
attacked. 

This  phenomenon,  at  present  inexplicable,  as 
one  author  has  remarked,  was  not  observed  in  this 
spot  alone ;  for  Constantinople  (where  the  causes  to 
which  the  exemption  in  London  had  been  attributed 
do  not  exist)  was  similarly  spared,  without  its  being 
possible  to  discover  the  reason  of  this  mysterious 
immunity  *   That  it  was  not  produced  from  the  less 
intensity  of  the  disease  is  proved  by  the  fact,  that  the 
relative  mortality  of  the  epidemic  was  the  same  in 
London  as  had  been  observed  in  nearly  all  situa- 
tions :  for  of  two  persons  attacked  one  died.    As  it 
seems  difficult  to  understand  why  the  inhabitants  in 
one  house,  or  street,  or  town,  should  not  be  as  ca- 
pable of  propagating  the  malady  as  those  in  other 
situations — when,  as  in  London,  no  means  were  taken 
to  prevent  communication  between  the  sick  and  the 
healthy — we  must  conclude,  that  the  spread  of  the 
disease  from  country  to  country,  and  from  house  to 
house,  is  due  to  other  causes  than  human  agency. 

It  is  no  less  a  fact,  that  the  epidemic  commenced 
in  the  centre  of  France,  and  before  any  of  the  towns 
on  the  frontiers  had  been  attacked ;  while  it  was  im- 

*  Relation  du  Cholera  Morbus  de  Londres^par  Halma  Grand, 
D.M.P. 
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possible  to  refer  the  origin  of  the  disease  in  Paris  to 
the  least  communication  with  an  infected  town,  or 
with  infected  individuals.    Its  simultaneous  appear- 
ance, in  fact,  among  numbers  of  individuals -at  the 
same  moment,  and  in  that  class  of  persons  who  had 
the  least  intercourse  with  strangers,  plainly  showed 
that  the  doctrine  of  contagion  could  never  account 
for  the  origin  of  the  disease  in  that  capital.  "We 
unhesitatingly  avow  our  conviction,"  remarks  the 
editor  of  the  Lancet—^  work,  be  it  observed,  that 
had  previously  advocated  the  doctrine  of  contagion, 
"  that  it  would  be  worse  than  frivolous  to  discuss  the 
proposition,  that  some  other  influence  than  contagion 
was  concerned— and  mainly  concerned  in  the  excite- 
ment of  the  disease  in  the  French  capital ;  and  has 
since  contributed  powerfully  and  fatally  to  its  propa- 
gation." 

Again,  it  has  frequently  happened,  during  the 
prevalence  of  the  epidemic  cholera  in  India,  that 
certain  corps  on  march  have  encamped  for  the  night 
on  a  particular  spot — the  men  being  at  the  time  free 
from  all  disease.    Before  the  mornmg  numbers  have 
been  attacked  with  cholera,  and  many  have  died. 
Either  from  design,  or  accident,  the  camp  has  been 
broken  up,  and  the  healthy  and  the  sick  removed  to 
another  locality  ;  this  is  no  sooner  done  than  the  dis- 
ease ceases.    Thus,  a  light-infantry  regiment,  return- 
ing from  the  Deccan  war  to  Bombay,  was  attacked 
by  the  epidemic  at  its  bivouac  ;  when  an  havildar 
stated  to  the  commandant,  that  there  ivas  no  cholera  a 
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few  hundred  yards  further  on,  beyond  the  Nullah;  the 
camp  therefore  was  broken  up,  and  the  regimentj 
carrying  the  sick  along  with  it,  marched  beyond  the 
morbific  boundary  :  and  the  plague  was  stayed.  We 
are  also  informed,  by  Dr.  Henderson,  that  the  13th 
regiment  of  infantry,  to  which  he  was  attached,  toge- 
ther with  the  38th  and  48th,  encamped  on  a  low 
marshy  spot,  near  to  Patnago,  in  1825;  in  the  morn- 
ing, one  ofiacer  was  attacked  with  cholera,  and  in 
twenty-four  hours  twenty  men  were  carried  off.  On 
the  following  day,  the  corps  removed  to  a  higher 
ground,  a  mile  and  a  half  off:  and,  from  this  time^ 
no  more  cases  of  cholera  were  observed  in  the  army. 
An  example  of  the  same  kind^  but  on  a  larger  scale, 
was  afforded  by  the  army  under  the  command  of 
the  Marquis  of  Hastings ;  which  was  attacked  with 
the  cholera,  in  Bundlekund,  during  the  first  year  of 
the  prevalence  of  the  epidemic.    This  division  of 
the  grand  army  had  encamped  on  the  banks  of  the 
Sinde,  immediately  after  which,  the   disease  ap- 
peared; commencing  however  in  its  usual  insiduous 
manner,  by  attacking  only  the  lowest  orders  of  the 
camp  followers.  But  in  a  few  days,  and  as  it  were  in 
an  instant,  the  disease  burst  forth  with  irresistible 
violence:— "Unsubjected  to  the  laws  of  contact  and 
proximity  of  situation,"  to  quote  the  writer  of  the 
Bengal  report,  "  which  have  been  observed  to  mark 
and  retard  the  course  of  other  pestilences  ;  it  sur- 
passed the  plague  in  the  width  of  its  range,  and 
outstripped  the  most  fatal  disease  hitherto  seen  in 


D 


18 


the  destructive  rapidity  of  its  progress.  In  the  course 
of  a  week  it  had  overspread  every  part  of  the  camp, 
sparing  neither  sex  nor  age,  in  the  undistinguishing 
virulence  of  its  attacks — the  old  and  the  young,  the 
European  and  the  native,  fighting  men  and  camp 
followers,  were  alike  subjected  to  its  visits ;  and  all 
equally  sunk,  in  a  few  hours,  under  its  most  powerful 
grasp.     It  was  then  wisely  resolved  by  the  com- 
mander-in-chief to  change  the  encampment,  in  search 
of  a  purer  air  and  a  healthier  soil  (the  reasons  as- 
signed for  the  measure  in  the  official  report);  and 
although  the  line  of  march  was  covered  with  the 
dead  and  the  dying  —  men  dropping  from  their 
horses,  or  falling  while  marching  in  the  ranks,  as 
if  struck  by  a  cannon-ball — they  succeeded,  after  a 
few  intermediate  halts,  in  reaching,  on  the  19th,  the 
high  and  dry  banks  of  the  Betwah,  at  Erich ;  where 
they  almost  immediately  got  rid  of  the  disease  :  for 
not  a  single  severe  case  occurred  after  the  22nd. 
The  disease  was  at  its  height  on  the  1 4th ;  and  in 
one  fatal  week,  of  seven  thousand  fighting  men,  seven 
hundred  and  sixty-one  fell  victims  to  the  disease; 
while  it  was  conjectured  that  eight  thousand  of  the 
camp  followers,  or  about  one-tenth  of  the  whole, 
were  cut  off."  Independent  of  the  sudden  and  simul- 
taneous outbreak  of  the  disease  among  so  large  a 
body  of  men,  and  its  extension  in  a  few  days  over 
every  part  of  the  camp ;  the  circumstance  of  its  as 
sudden  cessation  on  the  division  reaching  another 
and  a  different  \oc3\\iy --notwithstanding  that  they 
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carried  along  ivith  them  the  sick  and  the  dying— can 
never  be  explained  by  a  reference  to  the  doctrine  of 
contagion. 

It  has  also  frequently  happened  in  India,  that 
two  corps  on  march  have  encamped  for  the  night 
near  to  each  other,  but  on  different  ground.  One 
corps  has  been  suddenly  and  immediately  attacked 
vdth  the  disease,  while  the  other  has  not  presented 
a  single  case.  The  sick  battalion  observing  this, 
shifts  its  encampment,  and  takes  up  a  position  along- 
side the  healthy  one ;  and,  although  they  carry  with 
them  the  sick  and  the  dying,  the  disease  does  not 
spread  to  the  healthy  division :  notwithstanding  that 
the  intercourse  between  the  two  corps  has  been 
unrestricted,  not  only  between  the  healthy,  but 
also  between  the  sick  and  the  healthy.  Nothing  can 
show  more  clearly  than  these  facts,  that  it  is  places 
and  not  persons  which  are  infected  in  these  in- 
stances ;  for  as  some  of  the  corps  thus  attacked  had 
never  been  within  the  focus  of  the  epidemic  before, 
they  could  not  have  carried  the  germs  of  the  disease 
along  with  them  from  any  other  or  infected  source. 
Nor,  on  the  other  hand,  could  they  have  derived  the 
disease  from  any  human  source  on  the  spot  where  it 
first  commenced,  as  it  so  happened  that  in  many 
instances  they  encamped,  not  in  an  inhabited,  but  in 
an  uninhabited  region. 

When  a  severe  and  devastating  malady  com- 
mences its  ravages  in  a  populous,  commercial,  and 
sea-port  town,  it  appears  easy  to  account  for  the 
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origin  of  the  disease  on  the  doctrine  of  contagion  ; 
for  the  daily  and  constant  arrival  of  strangers,  and 
persons  coming  perhaps  from  some  place  on  the  line 
of  road  which  the  disease  happens  to  be  taking, 
affords  ground  for  supposing  that  they  were  the  im- 
porters of  the  malady ;  particularly  as  it  so  happens 
that  strangers  are  generally  the  first  attacked.  This 
circumstance  has  always  afforded  to  the  advocates  of 
the  doctrine  of  contagion  one  of  their  strongest  argu- 
ments ;  for  it  has  been  too  generally  concluded  that 
such  persons  must  have  been  in  contact,  either  di- 
rectly or  indirectly,  with  infected  persons  or  things. 
But  the  conclusion  drawn  in  consequence  falls  to  the 
ground,  when  it  can  be  shown  that  the  same  law 
holds  good  with  persons  who  have  come  from  an 
uninfected,  as  well  as  those  who  have  come  from  an 
infected,  town  or  country. 

Besides,  the  phenomenon  admits  of  explanation, 
by  a  reference  to  the  laws  regulating  the  operation  of 
malaria  on  the  human  system.  In  districts  where  this 
destructive  agent  exists,  it  is  well  known  that  strangers, 
and  persons  coming  from  another  and  a  more  healthy 
locality,  are  frequently  attacked  with  disease  ;  while 
the  inhabitants  remain  entirely  free.  Thus,  it  is  death 
for  a  European  to  sleep  for  a  single  night  in  many 
of  the  pestiferous  spots  of  intertropical  climates ; 
notwithstanding  that  the  natives  reside  there  with 
impunity ;  or,  at  least,  if  affected  at  all  by  the  same 
malign  influence,  are  not  subject  to  those  acute  dis- 
eases and  severe  attacks  which  strangers  experience. 
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It  is,  in  fact,  a  wise  provision  of  nature,  that  the 
human  frame  should  be  able  to  bear,  if  not  with 
complete,  with  at  least  comparative,  impunity,  the 
operation  of  many  morbid  agents,  when  slowly  and 
gradually  brought  under  their  influence ;  although 
they  would  produce  disease  and  death  in  those  sud- 
denly exposed  to  their  injurious  operation.  This 
circumstance  will  enable  us  to  explain  the  other- 
wise remarkable  fact,  that,  during  the  prevalence  of 
epidemic  diseases,  persons  coming  from  other  towns 
(or,  in  other  words,  strangers)  are  often  the  first 
affected. — The  reason  is  clear. 

From  the  facts  which  have  been  collected,  by  nu- 
merous writers,  we  are  bound  to  infer,  that  the  epidemic 
influence,  whatever  that  may  be,  is  in  operation  for 
some  time  (in  fact,  many  weeks — ^if  not  months)  before 
it  produces  any  severe  eflfects.  This  phenomenon  was 
particularly  observed  during  the  prevalence  of  the 
epidemic  cholera;  for  not  only  was  the  severe  form  of 
the  malady  preceded  for  many  days  by  slight  attacks 
of  diarrhoea,  but  a  variety  of  anomalous  symptoms, 
indicative  of  derangement  in  the  digestive  organs, 
was  observed  to  prevail  for  many  weeks,  before  the 
epidemic  manifested  itself  in  its  most  severe  form. 
To  this  particular  affection  the  term  cholerine  was 
applied  by  the  French.  As,  therefore,  the  cause,  or 
combination  of  causes,  productive  of  these  effects, 
seemed  to  be  thus  slowly  brought  into  operation  (as 
proved  by  the  mildness  of  the  symptoms  first  ob- 
served, and  their  gradual  increase  until  the  disease 
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■was  ushered  in  in  its  acute  form),  we  may  conclude, 
that  those  who  had  been  gradually  accustomed  from 
the  first  to  the  influence  of  the  morbific  cause  would 
be  longer  able  to  resist  its  operation,  than  those  who 
were  suddenly  exposed  to  the  injurious  effects  of  the 
same  deleterious  agent. 

On  this  point  I  can  speak  from  personal  expe- 
rience ;  for  having  followed  the  epidemic  cholera  for 
some  years,  and  having  paid  frequent  and  oft-repeated 
visits  to  districts  in  which  malaria  abounds,  it  has 
generally  happened,  after  I  have  been  residing  for 
any  time  in  other  and  more  healthy  localities,  that  I 
was,  on  my  arrival  in  an  infected  district,  attacked 
with  the  prevailing  complaint — no  matter  whether  it 
was  epidemic  or  endemic ;  that  is  to  say,  the  cholera, 
fever,  or  dysentery.  As,  however,  this  frequently 
occurred  on  my  first  arrival,  and  before  1  had  seen  a 
single  patient,  or  had  come  in  contact  with  those 
who  had  been  in  communication  with  the  sick ;  it 
was  impossible  to  suppose  that  the  cause  of  the 
disease  resided  in  the  bodies  of  men. 

Besides,  when  we  remark  that  a  number  of  indi- 
viduals, congregated  together,  are  simultaneously  at- 
tacked with  disease ;  and  this,  too,  suddenly,  and,  as 
it  were,  in  a  moment;  we  are  at  once  led  to  conclude, 
that  the  agent  productive  of  these  effects  is  external, 
and  not  internal ;  or,  in  other  words,  that  the  cause  is 
general,  and  not  individual.  Hence,  certain  writers, 
from  the  time  of  Hippocrates  to  the  present  day,  have 
ascribed  the  production  of  epidemic  diseases  to  some 
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unnatural  condition  of  the  atmosphere— such  as  great 
heat  or  cold,  moisture  or  dryness ;  or,  else,  to  some  im- 
perceptible change  in  the  constituent  elements  of  the 
air,  or  its  electrical  state— for  it  so  happens  that  great 
and  unusual  vicissitudes  in  the  weather  are  always 
observed  at  such  periods.     But  the  prevalence  of 
epidemics  during  every  known  state  of  the  atmo- 
sphere—at the  time  of  great  heats,  as  well  as  during 
intense  cold;  in  the  midst  of  continued  rains,  and,  also, 
in  the  driest  summer,  or  the  dry  season  of  a  tropical 
climate— shows,however  great  the  changes  and  vicissi- 
tudes of  the  weather  may  be  at  such  periods,  that  these 
circumstances  are  not  the  cause  of  the  production  of 
the  above  diseases.  For  instance,  the  epidemic  cholera 
broke  out  in  India,  and  generally  returned  during  the 
hot  season ;  while  in  other  places,  as  in  Russia,  it 
commenced  in  the  midst  of  a  Siberean  winter,  and 
continued  its  ravages  until  the  warm  weather  set 
in.   Again ;  in  England  the  disease  first  arose  in  the 
middle  of  winter,  and  returned  at  the  commencement 
of  summer.  These  facts,  and  many  others  that  might 
be  adduced,  plainly  show,  that  temperature  can  have 
nothing  to  do  with  the  origin,  or  continuance  of  the 
disease.    It  has  also  frequently  happened,  in  par- 
ticular places,  as  in  India  (where  the  phenomenon 
can  be  better  observed,  on  account  of  the  regularity 
of  the  weather  at  each  particular  season,  as  the  rainy 
and  the  dry — characterized  either  by  continued  rain 
or  unchanging  dryness,  for  a  certain  portion  of  the 
year),  that  the  epidemic  has  commenced  its  ravages 
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in  one  place  on  the  setting  in  of  the  periodical  rains, 
and  that  it  has  ceased  on  the  commencement  of  dry 
weather ;  while,  in  another  place,  the  malady  has 
commenced  in  the  middle  of  the  dry  season,  and  sub- 
sided as  soon  as  the  rainy  weather  set  in    Thus,  the 
epidemic  cholera  first  commenced  in  Bengal  at  the 
very  height  of  the  monsoon;  and  when  the  country 
about  Jessore  was  covered  with  sheets  of  water,  from 
previous  heavy  rains.    But  at  Chuprah  and  at  Arcot 
the  disease  commenced  before  the  rains  had  set  in; 
and  when  the  weather,  for  a  month  previous,  had  been 
excessively  dry  and  sultry.  In  fact,  Mr.  Davies,in  his 
letter,  attributed  the  origin  of  the  disease  in  that  spot 
to  the  extraordinary  dry  season  and  sultry  weather; 
for  he  adds,  "  we  have  every  reason  to  trust  for  the 
setting  in  of  the  rains,  which  can  alone  relieve  us 
from  the  noxious  miasmata."  The  disease,  therefore,as 
was  well  observed  by  a  writer  in  the  Asiatic  Journal, 
having  shown   itself  at  Chuprah  after  excessive 
drought,  and  in  Bengal,  in  the  midst  of  continued 
rains,  sets  at  defiance  all  theories  resting  on  the  state 
of  moisture  and  dryness  of  the  atmosphere.  The  same 
phenomenon  has  been  observed  in  other  countries, 
in  hundreds  of  instances,  since  that  period. 

Again ;  a  change  in  the  electrical  state  of  the 
atmosphere,  especially  a  diminution  of  it,  has  been 
assigned  as  the  immediate  cause  of  epidemic  dis- 
eases. But  the  prevalence  of  epidemics,  during  every 
known  condition  of  the  atmosphere,  when  it  is  in  a 
state  of  positive  as  well  as  negative  electricity,  for- 
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bids  our  referring  them  to  the  influence  of  this 
agent.  Besides,  the  living  body,  as  the  writer  of  the 
Madras  Re-port*  truly  remarks,  may  be  negatively 
electrified,  as  well  as  positively,  without  suffering 
more  inconvenience  in  one  case  than  in  the  other. 
Instances  are  frequent  of  men  and  animals  being 
even  struck  down  by  lightning,  and  remaining 
stunned  for  a  time,  without  experiencing  any  per- 
manent injury.  The  animal  frame,  therefore,  seems 
capable  of  resisting  very  great  changes  in  the 
quantity  of  electricity,  without  producing  the  least 
injury,  or  any  morbid  phenomenon.  Independent 
of  the  above,  again  to  quote  the  opinion  of  the 
writers  of  the  above  valuable  report,  all  the  atmo- 
spheric phenomena,  and  other  circumstances,  brought 
under  the  head  of  occasional  causes,  have,  with  little 
or  no  interruption,  existed  from  the  beginning  of 
time  without  producing  such  a  disease,  at  least, 
during  historical  periods :  the  addition  of  another 
and  a  different  cause,  therefore,  must  be  inferred. 

In  other  instances,  however^  the  cause  of  these 
visitations  has  been  ascribed  to  very  different  cir- 
cumstances ;  for  as  the  use  of  impure  and  stagnant 
water,  or  bad  food,  was  found  at  times  to  produce 
disease  and  death  among  bodies  of  men  or  herds  of 
cattle ;  so,  also,  it  was  supposed  that  to  the  introduc- 
tion of  some  poisonous  element,  from  one  or  other  of 
these  causes  might  be  ascribed  the  production  of 

*  On  the  Epidemic  Cholera. 
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epidemic  diseases.  This  inference  was  strengthened 
by  the  fact,  that  there  is  frequently  a  great  similarity 
m  the  symptoms  produced  by  the  ingestion  of  various 
well-known  and  poisonous  substances;  more  particu- 
larly septic  ones,  and  those  which  characterize  epi- 
demic complaints.  Even  in  the  present  day  one 
writer  has  attempted  to  prove,  that  the  epidemic 
cholera  was  produced  by  the  bad  state  of  the  crops 
of  rice;  which  happened  to  be  affected  at  the  time  of 
the  appearance  of  the  disease  in  Bengal.  But  it  is 
impossible  to  suppose  that  epidemic  diseases  are 
produced  from  either  of  the  above  causes;  for  we 
have  observed  them  to  extend  equally  over  the 
alluvial  and  swampy  plains  of  India  (the  inhabitants 
of  which  make  use  of  water  contained  in  tanks,  and 
which  remains  exposed  to  the  contact  of  dead  organ- 
ized matter  for  a  great  part  of  the  year)  as  on  the 
sandy  and  arid  plains  of  Arabia;  where  the  natives 
drink  no  other  water  than  that  drawn  from  deep 
wells,  into  which  substances  capable  of  decomposition 
cannot  possibly  enter.  Nor,  on  the  other  hand,  can 
these  diseases  be  produced  from  any  peculiarity  or 
injurious  state  of  the  food  partaken  of  at  these 
particular  periods ;  for  we  have  witnessed  epidemics, 
commencing  in  one  part  of  the  globe,  and  thence 
extending  in  various  and  different  directions,  attack- 
ing equally  the  Hindoo  and  the  Asiatic,  who  live 
principally  on  rice  ;  thfe  Russian,  whose  food  is 
almost  entirely  animal ;  the  inhabitants  of  temperate 
regions,  who  make  use  of  a  mixed  diet ;  and,  in  fact, 
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prevailing  equally  among  all  the  different  varieties  of 
the  human  race,  whatever  be  the  nature  of  their  food, 
or  their  mode  of  living. 

But,  although  unable  to  account  for  the  intro- 
duction of  any  injurious  substance  into  the  system, 
by  the  means  v^hich  have  been  already  considered, 
we  are  not  the  less  led  to  infer,  that  these  diseases 
are  produced  by  the  operation  of  a  poison  on  the 
living  frame.  As  a  talented  writer  has  justly  ob- 
served, with  respect  to  one  particular  disease,  and 
the  same  remark  will  apply  to  most  other  epidemics, 
"  when  we  view  the  essential  symptoms  of  the  cholera, 
when  we  scrutinize  the  pathological  phenomena,  and 
finally,  when  we  call  to  mind  the  effects  of  numerous 
poisonous  agents,  we  see  sufficient  ground  at  least  to 
admit  the  possibility  of  the  remote  cause  being  the 
operation  of  a  poison  on  the  system;  and  this  possibi- 
lity amounts  almost  to  a  certainty,  when  we  remember 
that  all  the  other  causes  have  been  shown  to  be  inap- 
plicable."* We  will,  therefore,  for  the  sake  of  argu- 
ment, take  it  for  granted,  that  epidemic  diseases 
are  produced  from  the  operation  of  a  poison  on  the 
system ;  and  pass  on  at  once  to  a  consideration  of  the 
source  whence  it  is  derived.  If  unable  to  account 
for  the  introduction  of  any  poisonous  and  unknown 
substance  into  the  body,  by  its  combination  with  the 
food  partaken  of  by  man,  we  are  naturally  led  to  re- 
gard, as  the  medium  of  its  introduction,  those  elements 
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which  pass  into  the  windpipe ;  the  supply  of  which  to 
the  lungs  is  not  only  as  necessary,  but  more  so,  for 
the  health  and  life  of  the  individual,  as  food  itself. 
When  indeed  we  reflect  that  about  40  cubical  inches 
of  atmospheric  air  pass  into  the  lungs  at  each  inspi- 
ration, which,  supposing  that  there  are  20  inspirations 
in  a  minute,  would  make  48,000,  or  1,152,000  cubic 
inches  in  24  hours,  ready  means  would  thus  be 
afforded  for  the  introduction  into  the  body  of  any 
injurious  substance  contained  in  the  air  we  breathe. 

Now  we  may  remark,  in  the  first  place,  that, 
although  epidemic  diseases  cannot  be  ascribed  to 
any  sensible  or  appreciable  alteration  in  the  phy- 
sical properties,  or  chemical  relations  of  the  at- 
mosphere; there  are,  nevertheless,  certain  circum- 
stances which  would  seem  to  force  upon  us  the 
conviction,  that  the  agent  productive  of  these  effects 
is  sometimes  present  in  the  air  of  those  places 
attacked  by  the  disease. 

Thus,  it  has  frequently  happened,  particularly 
during  the  prevalence  of  the  epidemic  cholera, 
in  India,  that  when  the  disease  has  commenced,  or 
been  prevailing  during  serene  and  settled  weather, 
the  setting  in  of  the  accustomed  rains,  or  the  oc- 
currence of  a  thunder  storm,  has  suddenly  put  a 
stop  to  its  ravages.  So,  again,  it  was  observed  in 
other  instances  that  the  epidemic,  although  pro- 
gressing regularly  against  the  wind,  appeared,  ne- 
vertheless, to  be  somewhat  influenced  by  its  preva- 
lence or  direction.  For  example :  its  progress  during 
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the  south-west  winds  was  slower  from  Ganjam  to 
Nellore,  than  it  was  from  the  latter  district  to  the 
remaining  southern  portion  of  the  coast,  after  the 
ivind  had  set  in  from  the  north-east*    These  and 
many  other  circumstances  of  the  same  kind,  which 
might  be  adduced,  would  seem  to  prove,  that  the 
morbific  agent  is  present  in  the  atmosphere.  But 
certain  writers  object  to  this  conclusion:  for  they 
observe,  the  disease  in  that  case  could  not  make  any 
sensible  progress  against  the  continued  and  violent 
monsoons,  nor  could  villages  or  tracts  of  land  escape 
the  disease,  when  all  around  them  were  suffering 
from  its  effects.    So  remarkable  has  this  phenome- 
non been,  that,  not  only  was  one  village  attacked, 
while  the  next  has  been  spared,  but  one  part  of  a 
town  has  been  visited  in  preference  to  the  other,  and 
even  one  side  of  a  street,  the  opposite  not  presenting 
a  single  case.     It  is  impossible,  therefore,  that  the 
morbific  agent,  if  present  in  the  atmosphere,  can  be 
generally  and  equally  diffused  in  this  fluid,  otherwise 
it  could  not  be  thus  partial  and  limited  in  its 
operations.    If  so,  we  must  conclude  with  a  writer 
in  the  Revue  Medicale,  that,  although  the  air  may 
serve  as  a  vehicle  for  the  dissemination  of  the  germs 
of  pestilential  diseases,  it  is  not  the  source,  as  we 
have  before  remarked,  which  gives  them  birth. 
Hence,  certain  writers,  more  particularly  those  re- 
sident in  intertropical  climates,  and  who,  at  the  same 
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time,  had  no  faith  in  the  doctrine  of  contagion,  have 
referred  the  origin  of  these  complaints  to  the  poison- 
ous  element  termed  malaria,  which  is  known  to  be 
given  out  in  great  abundance  from  the  soil  of  parti- 
cular localities— as  the  alluvial  tracts  and  deltas 
of  intertropical  countries,  and  the  marshes  of  extra- 
tropical  ones. 

Now  it  so  happens  that  many  of  the  phenomena, 
presented  during  the  march  of  epidemic  diseases,  are 
also  common  to  the  effects  produced  by  this  invisible 
but  well-known  agent.    One  circumstance  is,  that 
although  diffused  in  the  atmosi^here,  this  poison  be- 
comes innocuous  at  a  short  distance  from  the  source 
whence  it  is  given  out;  for  not  only  will  one  part  of  a 
particular  country  be  pestiferous,  in  preference  to  all 
other  places,  but  even  one  extremity  of  a  town,  or 
one  street,  is  found  to  be  sickly,  while  the  others  are 
comparatively  or  quite  healthy.    The  same  pheno- 
menon, as  we  have  just  remarked,  is  observed 
during  the  prevalence  of  epidemic  diseases.  Again; 
it  has  been  found  in  districts  where  this  poison  is 
generated,  that  its  operation  is  frequently  as  limited 
and  as  capricious  as  that  of  epidemic  diseases,  for 
the  interruption  of  a  forest,  a  mountain,  a  high  wall, 
or  even  a  mere  cloth,  is  frequently  sufficient  to 
preserve  the  inhabitants  from  the  pernicious  effects 
of  the  air  charged  with  deleterious  miasmata.  Se- 
clusion, therefore,  may  be  beneficial  during  the 
prevalence  of  epidemic  as  well  as  endemic  diseases, 
without  reference  to  the  doctrine  of  contagion. 
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Many  other  points  of  resemblance  might  be 
adduced;  but  as  they  will  be  alluded  to  hereafter  it 
is  unnecessary  to  bring  them  forward  in  this  place. 
The  question  at  the  present  moment  is,  whether,  as 
there  are  apparently  so  many  points  of  resemblance 
between  epidemic  and  malarious  diseases,  the  cause 
of  their  production  is  the  same.  In  order  to  deter- 
mine this,  we  must  first  inquire  in  what  manner 
malaria  is  generated,  and  in  what  situations  it  is 
found  to  prevail. 

It  is  supposed  by  the  generality  of  writers,  that 
this  poison  is  the  product  of  animal  and  vegetable 
decomposition — substances  known  to  be  present  in 
the  soils  of  those  places,  from  which  malaria  is  extri- 
cated in  its  greatest  intensity.  Without  waiting, 
however,  to  ascertain  the  truth  of  this  theory,  we 
have  only  to  remark,  that  it  is  a  well-known  fact, 
and  capable  of  demonstrative  proof,  that  a  poison, 
to  which  the  term  malaria  has  been  applied  by 
Italian  writers,  and  that  of  marsh  poison  by  English 
ones,  is  given  out  from  the  soil  of  particular  lo- 
calities, in  all  latitudes.  To  those  acquainted  with 
the  properties  of  this  invisible  agent,  a  great  simi- 
larity will  at  once  be  perceived  between  the  poison 
of  malaria  and  the  poison  productive  of  epidemic 
diseases,  as  regards  their  operation  on  the  human 
frame.  Hence  it  is  that  so  many  writers  have 
attempted  to  show  that  the  one  class  of  diseases  is 
produced  from  the  same  cause  as  the  other.  But 
this  cannot  be  the  case  if  malaria  be,  as  most  persons 
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maintain,  the  product  of  animal  and  vegetable  de- 
composition, and  if  it  is  only  found  in  situations 
where  these  organic  remains  exist;  for  we  have 
observed  epidemic  diseases  to  prevail  equally  on  the 
fertile  plains  and  alluvial  districts  of  India,  where 
all  the  elements  necessary  for  the  decomposition  of 
organized  matter  are  found  in  the  greatest  abun- 
dance, as  well  as  on  the  sandy  deserts  of  Arabia  and 
the  frozen  and  snow-covered  plains  of  Russia,  where 
a  blade  of  grass  is  not  seen,  and  where  the  putrefac- 
tion of  animal  substances  is  as  impossible  as  the 
putrefaction  of  an  Egyptian  mummy.    Nor,  on  the 
other  hand,  can  we  infer,  that  the  matter  productive 
of  epidemic  diseases  is  generated  in  one  spot,  and 
afterwards  transported  by  winds  or  currents  of  air 
to  other  and  distant  regions;  for  epidemics  have  been 
observed  to  progress  on,  even  against  the  wind. 
Thus,  the  epidemic  cholera  travelled  from  north  to 
south  of  the  Indian  peninsular  with  remarkable 
regularity,  appearing  in  the  line  of  20°  of  northern 
latitude,  in  the  beginning  of  1818,  and  reaching 
8°  north  latitude  on  the  1st  January,  1819,  being  about 
a  degree  a  month.     During  this  progress,  far  from 
being  assisted  by  winds,  the  disease  must  have  fre- 
quently travelled  in  direct  opposition  to  the  currents, 
and  seems  never  to  have  been  retarded  or  advanced 
by  their  direction.    This  circumstance  was  better 
observed  and  more  particularly  remarked  in  India, 
on  account  of  the  prevalence  of  particular  winds,  in 
this  part  of  the  globe,  at  particular  seasons  of  the 
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year,  and  their  continuance  and  subsidence  for 
certain  and  fixed  periods.  Thus,  Captain  Sykes, 
in  his  letter  to  Dr.  Mylne,  detailing  the  account  of 
the  outbreak  of  the  cholera  at  Punderpoor,  remarks, 
"  With  respect  to  the  cause,  we  ought  at  once  to 
acknowledge  our  ignorance.  It  is  supposed  to  exist 
in  the  atmosphere,  from  its  pervading  everywhere  so 
extensively;  but  how  comes  it,"  adds  this  gentleman, 
"  to  spread  in  opposition  to  a  continued  current  of 
air  like  the  monsoon ;  for  it  has  made  its  way  against 
a  permanent  south-west  wind  from  Taulna  to  Pun- 
derpoor, travelling  at  the  rate  of  fifteen  or  twenty 
miles  a-day." 

Besides,  epidemic  diseases  have  not  only  at- 
tacked bodies  of  men  on  the  land,  but  they  have  also 
infected  ships  at  sea,  at  a  time  when  they  were 
hundreds  of  leagues  from  the  shore,  and  where  of 
course  the  operation  of  a  poison  from  such  a  source 
cannot  possibly  be  experienced ;  for  malaria  becomes 
innocuous  when  largely  diluted  in  the  atmosphere. 
Thus,  persons,  residing  only  three  or  four  hundred 
yards  above  the  level  of  the  marsh  or  jungle,  escape 
the  diseases,  which  are  frequently  productive  of  great 
mortality  among  those,  who  inhabit  spots  nearer  the 
source  whence  the  poison  is  given  out.  If  these 
deductions  be  correct,  it  follows,  either  that  the 
poison  of  malaria  and  that  productive  of  epidemic 
diseases  are  different,  or  else,  that  the  former  is  to  be 
found  in  other  situations  than  those  where  animal 
and  vegetable  decomposition  takes  place ;  and  that, 
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consequently,  it  is  generated  by  other  and  different 
causes.  Whether  this  be  the  case  or  not  I  shall 
not  now  wait  to  inquire,  as  it  is  my  intention  to 
return  to  the  subject  on  a  future  occasion.  Suf- 
fice it,  therefore,  to  observe,  that,  as  we  must  look  to 
some  other  source  for  the  generation  of  the  poison 
productive  of  epidemic  diseases  than  that  usually 
considered  to  give  origin  to  malaria,  we  will  confine 
ourselves  on  the  present  occasion  to  a  consideration 
of  the  cause,  which  produces  the  former  element; 
leaving  the  latter  for  another  and  particular  in- 
quiry. 

If,  however,  we  infer,  that  the  agent  productive 
of  epidemic  diseases  is  present  in  the  atmosphere  of 
particular  places,  and  if  also  it  be  concluded,  that  it 
is  not  produced  by  any  alteration  in  the  chemical 
affinities  and  properties  of  the  air  itself,  or  generated 
on  the  surface  of  the  earth,  whence,  we  may  ask, 
can  this  invisible  substance  be  derived  ? 

If  unable  to  account  for  the  production  of  the  poi- 
son above  the  surface,  our  only  resource  is,  to  glance 
into  the  interior  of  the  globe,  with  the  view  of  ascer- 
taining whether  there  is  any  process  going  on  there 
capable  of  giving  origin  to  a  poisonous  matter.  Now 
there  is  a  process  in  constant  operation  in  the  bowels 
of  the  earth,  and  which  gives  rise,  at  particular 
periods,  to  certain  effects  cognizable  to  our  senses: 
to  this  process  the  term  volcanic  action  has  been 
applied.  But  then  it  so  happens,  that  this  process 
is  a  silent  and  invisible  one ;  for  we  are  unable  to 
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penetrate  into  the  interior  of  the  'globe,  and  view  the 
operations  of  nature  in  this  her  hidden  laboratory. 
It  is  impossible,  therefore,  to  ascertain  its  existence, 
except  by  the  occurrence  on  the  surface  of  some 
of  those  phenomena,  known  to  be  produced  by 
volcanic  action.  The  principal  and  the  most  striking 
of  the  effects,  directly  produced  by  the  agency  of 
this  cause,  are,  as  is  well  and  commonly  known,  the 
volcano  and  the  earthquake.  "  Now  if  we  contemplate 
a  volcano  whilst  in  a  state  of  vigorous  action,  the 
phenomena  presented  to  us  are  at  once  so  peculiar, 
and  so  impressive,  that  it  would  seem  unnecessary 
to  be  at  the  trouble  of  defining  that  which  the  com- 
monest observer  could  hardly  fail  to  recognise  again, 
in  whatever  part  of  the  globe  it  might  fall  under  his 
observation.  The  evolution  of  smoke  and  ignited 
matter  from  an  orifice  in  the  earth,  generally  si- 
tuated on  the  summit  or  flanks  of  a  conical  moun- 
tain, the  ejection  of  fragments  and  scoriae,  bearing 
a  near  resemblance  in  their  condition  and  aspect  to 
the  ashes  of  an  iron  foundry,  the  sudden  and  copious 
extrication  of  elastic  fluids,  with  their  natural  con- 
comitants, noise,  and  concussion  of  the  rocks,  through 
which  they  force  their  way,  are  circumstances,  which 
strikingly  impress  upon  the  imagination  the  parox- 
ysms of  volcanic  action ;  and  appear  to  distinguish 
this  from  all  the  other  operations  of  nature."*  But 
as  the  shock  of  the  earthquake,  and  the  eruption  of 


*  Ency.  Metrop ,  Art.  Geology. 
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the  volcano  are  the  principal  signs  we  have  of  this 
action  being  in  existence,  the  only  direct  evidence,  it 
may  be  considered,  that  could  be  adduced  in  support 
of  the  above  hypothesis,  would  be  the  occurrence 
of  these  phenomena  simultaneously  with  the  out- 
break of  epidemic  diseases.  Such  proof,  however, 
is  generally  wanting ;  for  although,  as  will  hereafter 
appear,  epidemics  are  sometimes  accompanied  by 
earthquakes,  these  diseases  frequently  prevail  without 
being  preceded  or  accompanied  by  this  phenomenon — 
while  the  influence  of  volcanos  must  be  too  limited  to 
allow  us  to  draw  any  deductions  from  this  source,  in 
respect  to  general  plagues  or  epidemics. 

"  If,  however,"  as  the  author  before  quoted 
truly  remarks,  "  we  limit  our  view  of  volcanic  action 
to  the  phenomena  attendant  on  the  eruption  of  a 
volcano,  and  the  shock  of  the  earthquake,  we  exclude 
from  our  definition  a  series  of  effects  evidently  allied 
to  the  former,  and,  perhaps,  equally  illustrative  of 
its  real  nature.  How  different,  for  example,  are  the 
eruptions  of  Vesuvius  and  ^tna,  or  any  other  moun- 
tain which  emits  a  stream  of  lava,  or  melted  matter, 
from  the  emanations  of  gas  and  vapour,  which  arise 
in  situations  where  no  vent  exists,  or  from  the  in- 
creased temperature  of  certain  springs  in  the  neigh- 
bourhood of  active  and  extinct  volcanos,  or  the 
evolution  of  carbonic  acid,  and  other  gases,  from 
the  water  of  these  as  well  as  all  other  thermal 
springs.  Yet  the  connection  of  all  these  phenomena 
with  the  action,  which  gives  rise  to  the  eruption  of 
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the  volcano  and  the  discharge  of  melted  matter  from 
the  crater,  is  as  well  established  now,  as  is  the  rela- 
tion of  subteiTanean  concussions  or  earthquakes  with 
the  volcanic  process."*  But,  although  these  various 
phenomena  may,  when  present,  afford  conclusive 
proof  of  the  existence  of  volcanic  action,  we  are 
unable  to  derive  any  evidence  from  this  source  in 
support  of  our  hypothesis  —  for  these  effects  are 
seldom  witnessed,  except  at  periods  subsequent  to 
the  appearance  of  the  volcano  or  earthquake,  and  in 
spots,  where  these  phenomena  have  been  observed ; 
or  where  evidence  exists  of  their  former  occurrence. 
Besides,  these  particular  effects  are  only  met  with 
in  certain  localities ;  being  scattered  like  the  volcano 
itself,  irregularly  over  the  earth's  surface,  while  they 
occupy  but  a  very  small  portion  of  the  habitable 
globe.  If,  therefore,  epidemics  extend  over  every 
part,  and  in  situations  either  before  the  occurrence 
of  the  shock,  or  else,  where  this  and  the  other  phe- 
nomena indicative  of  volcanic  action  are  not  observed 
at  all,  it  follows,  that  we  can  derive  no  evidence  in 
proof  of  our  hypothesis  from  the  existence  of  the 
latter,  any  more  than  the  former  signs  of  volcanic 
action. 

True,  there  are  certain  other  and  general  phe- 
nomena, which  usually  accompany  the  march  of 
these  pestilences,  and  which  it  will  be  my  endeavour 
to  show  hereafter  are  effects  of  the  same  cause;  but 
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as  these  phenomena  are  not  now  considered  to  be 
signs  of  the  existence  of  volcanic  action,  it  would  be 
wrong  to  draw  any  conclusions  from  this  source, 
until  some  other  and  more  positive  proofs  are  ob- 
tained in  support  of  this  hypothesis.  We  must, 
therefore,  adopt  another  and  a  different  method  in 
order  to  prove  the  proposition  which  we  have  before 
started. 

Now,  the  first  thing,  as  Sir  John  Herschel 
informs  us,  that  a  philosophical  mind  considers, 
when  any  new  phenomenon  presents  itself,  is  its 
explanation  or  reference  to  an  immediate  producing 
cause.  If  that  cannot  be  ascertained,  the  next  is, 
to  generalize  the  phenomenon,  and  to  include  it, 
with  others  analagous  to  it,  in  the  expression  of 
some  law,  in  the  hope  that  its  consideration,  in  a 
more  advanced  state  of  knowledge,  may  lead  to  the 
discovery  of  an  adequate  proximate  cause.* 

The  same  advice  has  been  given  by  Laplace, 
in  his  Essai  Philosophique  sur  les  Prohahilites ;  for  he 
says,  "Za  metJiode  la  plus  sure  qui  puisse  nous  guider 
dans  la  recherche  de  la  verite,  consiste  d  s'elever  par 
induction  des  phenomenes  aux  lois^  et  des  lois  aux 
forces  This  is,  in  fact,  the  inductive  method  of 
philosophizing  invented  by  Lord  Bacon,  and  applied 
with  so  much  success  to  every  branch  of  science  by 

*  On  the  Study  of  Natural  Philosophy. 
f  Forces  or  causes — primary,  or  remote  cause  as  it  is  now 
usually  termed. 
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a  number  of  philosophers,  who  have  followed  in  the 
path  marked  out  by  this  prophet  of  the  art,  or  father 
of  experimental  philosophy,  as  he  has  been  justly 
termed.  Before  his  time,  philosophers  were  in  the 
habit  of  pursuing  a  course,  that  was  subsequently 
adopted  by  Descartes,  viz.,  to  guess  at  the  cause,  and 
then  endeavour  to  account  for  the  effects  by  a  refer- 
ence to  this  power  or  agent  of  their  own  creation. 
This  is  very  different  from  Bacon's  method,  for  he 
says,  "  Man,  the  servant  and  interpreter  of 

NATURE,  UNDERSTANDS  AND  REDUCES  TO  PRACTICE 
JUST  SO  MUCH  AS  HE  HAS  ACTUALLY  EXPERIENCED 
OF  nature's  LAWS  ;  MORE  HE  CAN  NEITHER  KNOW 

NOR  ACHIEVE."*  Instead,  therefore,  of  proceeding 
from  causes  to  effects,  he  pursued  a  directly  contrary 
order;  and  proceeded  upwards  from  effects  to  causes; 
or,  as  he  termed  it,  raising  axioms  from  particular 
instances. 

Now,  if  we  generalize  the  phenomena  attendant 
on  the  march  of  epidemics,  we  shall  find  that  they 
are  so  regular  and  uniform,  as  to  deserve  to  be  set 
down  as  laws  of  the  disease.  More  than  this,  if  we 
compare  these  laws  with  those  attendant  on  volcanic 
action,  we  shall  find  that  they  are  the  same,  or 
similar,  as  will  be  apparent  by  the  recital  of  a  few  of 
the  principal  phenomena  observed  during  the  opera- 
tion of  this  process  on  the  crust  of  the  globe. 

The  first  and  most  singular  law  which 
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MAY  BE  NOTICED,  IS  THAT  WHICH  CAUSES  THE 
EFFECTS  OF  VOLCANIC  ACTION  TO  BE  FELT  OR 
WITNESSED  ALONG  PARTICULAR  LINES  OF  THE 
earth's  SURFACE. 

To  be  convinced  of  this,  we  have  only  to  cast 
our  eyes  over  any  one  of  the  principal  volcanic 
regions,  when  we  shall  remark,  that  a  series  of 
vents  extends  along,  at  no  great  distance  from  each 
other,  either  in  a  straight  or  curvilenear  direction ; 
and  this  too  over  considerable  portions  of  the  earth's 
surface.  As  an  example  of  the  first,  we  may  refer 
to  the  Andes,  where,  from  Chili  to  the  north  of 
Mexico,  there  is  a  line  of  volcanos,  so  uninterrupted^ 
that  it  is  rare  to  find  an  intervening  degree  of  lati- 
tude, in  which  there  is  not  an  active  vent ;  and  it 
seems  probable,  that  they  will  hereafter  be  found 
to  extend  from  Cape  Horn  to  California,  or  even, 
perhaps,  to  New  Madrid,  in  the  United  States — a 
distance  as  great  as  the  pole  from  the  equator*'  Al- 
though extending  to  this  distance  in  one  continuous 
and  uninterrupted  line,  the  volcanic  action,  as  well 
as  the  effects  resulting  from  it,  is  confined  to  very 
narrow  boundaries  on  either  side.  "  In  regard  to 
the  eastern  limits  of  this  region,"  observes  the  same 
writer,  "  they  lie  deep  beneath  the  waves  of  the 
Pacific,  and  must  continue  unknown  to  us."  On  the 
west  they  do  not  appear  to  be  prolonged  to  a  great 
distance,  for  there  seems  to  be  no  indications  of  vol- 


*  Lyell's  Geology, 
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canic  disturbance  in  Guinea,  Brazil,  and  Buenos 
Ayres. 

"  A  remarkable  example  of  the  other  variation  or 
curvilinear  direction,  is  to  be  found  in  the  Pacific 
Ocean.  From  the  Phillippine  Islands,  a  range  of 
volcanic  vents  proceeds  to  nearly  10°  latitude,  ranges 
westward  along  this  parallel  for  about  25°  of  longi- 
tude, and  then  turns  up  north-west  diagonally  through 
about  125°  of  latitude.  This  line,  which,  when 
represented  on  maps,  resembles  an  enormous  fish- 
hook, passes  from  the  Philippines,  by  the  north-east 
point  of  Celebes,  Gelolo,  the  Volcanic  Isles  be- 
tween New  Guinea  and  Timor,  Floris,  Sumbawa, 
Java,  and  Sumatra  to  Barren  Island." 

The  paroxysmal  convulsions,  and  other  signs  of 
internal  action  along  these  particular  lines,  and  the 
fact,  that  two  vents  are  seldom  in  a  state  of  activity 
at  the  same  time,  while  the  discharge  of  hiatter  from 
one  outlet,  invariably  lessens,  or  arrests,  that  from 
another,  sufficiently  attest  their  continuity  beneath 
the  surface.  Thus  the  volcanos  in  different  parts  of 
Iceland,  as  well  as  those  in  the  Phlygroean  Fields, 
are  observed,  as  Lyell  states,  to  be  in  activity  by 
turns, — one  vent  often  serving  for  a  time  as  a  safety 
valve  to  the  rest.  Another  proof,  also,  of  the  con- 
nection of  certain  volcanic  vents,  may  be  adduced 
from  the  fact  that  when  several  cones  are  thrown 
up  in  one  eruption,  which  is  sometimes  the  case, 
they  invariably  take  a  linear  direction. 

The  principal  volcanic  region  in  the  old  world 
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extends  from  east  to  west  for  the  distance  of 
about  1,000  miles  from  the  Caspian  Sea  to  the 
Azores.  From  south  to  north  it  reaches  from  about 
the  35th  to  the  45th  degree  of  latitude.  Its  western 
limits,  says  Lyell,  are  the  ocean,  but  it  is  impossible 
to  ascertain  how  far  it  may  be  prolonged  in  that 
direction ;  neither  can  we  assign  with  precision  its 
extreme  eastern  boundaries,  since  the  country  beyond 
the  Caspian,  and  sea  of  Arat,  is  scarcely  known. 

An  attentive  consideration  of  the  phenomena 
which  have  been  observed  in  this  part  of  the  world, 
from  time  to  time,  leads  distinctly  to  the  conclusion, 
that  the  volcanic  action  extends  along  the  centre  of 
this  region  in  a  line  from  east  to  west ;  for  while  the 
effects  of  earthquakes,  which  have  occurred  at  a 
given  point,  have  been  felt  hundreds  of  miles  from 
the  centre  of  concussion,  in  a  linear  or  western 
direction,  scarcely  any  effect  has  been  observed  in 
places  situated  but  a  comparatively  short  distance  to 
the  north  or  south  of  this  particular  line.  This 
phenomenon  was  particularly  noted  in  the  earth- 
quake, at  Lisbon ;  for  the  concussion  was  severely 
felt  by  ships  at  sea,  hundreds  of  miles  to  the  west- 
ward of  the  spot  where  it  first  commenced;  while 
places  but  slightly  removed  from  this  line  to  the 
north  and  south  experienced  no  shock,  but  only 
slight  agitation  in  the  waters  of  the  sea,  rivers, 
ponds,  etc.  It  would  also  be  an  easy  task  to  show, 
if  space  were  afforded  for  the  purpose,  that  the  con- 
cussions which  have  been  felt  in  this  region,  and 
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even  at  the  farthest  extremities  of  the  volcanic 
boundaries  have  an  intimate  connection  with  the 
volcanos  of  ^Etna  and  Vesuvius,  inasmuch  as  for 
some  time  previous  to  an  eruption  of  these  moun- 
tains, earthquakes  have  generally  been  experienced 
along  some  portion  of  this  particular  line,  and  wrhich 
have  invariably  ceased,  as  soon  as  the  melted  matter 
has  found  its  way  to  the  surface. 

In  other  instances,  how^ever,  or,  in  other  dis- 
tricts, where  no  volcanic  vent  exists,  and  where  con- 
cussions are  alone  observed,  the  same  law  is  found  to 
prevail.  Thus,  a  shock  having  been  experienced  at  a 
given  spot,  it  is  speedily  propagated  to  another  and 
a  distant  point,  and  always  along  some  particular  and 
well  defined  line,  being  frequently  felt  hundreds  of 
miles  from  the  part,  where  it  first  manifests  its 
effects ;  while  places  removed  only  a  short  distance 
from  this  line  on  either  side,  are  scarcely,  if  at 
all  affected.  Thus,  in  the  earthquake  at  Chili, 
the  shock  was  felt  simultaneously  throughout  a  space 
of  one  thousand  two  hundred  miles  from  north  to 
south;  while  places  situated  a  few  miles  only  on 
each  side  of  this  particular  line,  were  not  at  all 
affected.  Again;  on  the  17th  February,  1827,  a 
violent  earthquake  was  felt  at  Santa  Fe  de  Bagota, 
in  Columbia ;  and  on  the  same  day  at  a  town  in 
Siberia.  It  is  worthy  of  remark,  adds  M.  le 
Baron  Humbolt,  to  whom  we  are  indebted  for  this 
account,  that  the  direction  of  the  shock  in  Columbia 
was  from  south-east  to  north-west,  and  that  this 


direction  points  towards  Siberia.  Not  less  interest- 
ing is  the  circumstance,  that  the  line  from  Columbia 
towards  Siberia  strikes  the  most  remarkable  vol- 
canic region  in  Mexico,  and  is  parallel  to  the  prin- 
cipal range  of  American  mountains.  This  may  be 
received  as  a  proof,  says  the  above  writer,  that  the 
operation  of  earthquakes  is  propagated  in  a  linear 
direction :  while,  also,  I  may  add,  it  is  no  less  a  proof 
that  their  effects  are  felt,  at  the  same  moment,  over 
large  portions  of  the  terrestrial  sphere.  Many  other 
examples  might  be  brought  forward  in  proof  of  the 
correctness  of  this  opinion ;  but  the  above  are,  it  is 
hoped,  sufficient;  especially  as  a  remarkable  one 
will  be  adduced  hereafter,  in  detailing  the  parti- 
culars of  an  earthquake,  which  took  place  in  India, 
in  1819. 

In  the  diseases  under  consideration  one  of  their 
most  characteristic  features  is  their  progression 
along  particular  lines.  Although,  like  a  range  of 
volcanic  vents,  they  frequently  extend  over  the 
whole,  or  a  considerable  part,  of  one  of  the  great 
circles  of  the  terrestrial  sphere,  yet  their  effects  are 
felt  but  at  a  comparatively  short  distance  on  either 
side  of  this  particular  line.  So  defined  is  the 
boundary,  which  marks  their  course,  that  it  has  not 
been  an  unfrequent  occurrence  (as  we  have  had 
abundant  proof  during  the  march  of  the  epidemic 
cholera)  to  observe  one  side  of  a  river  affected, 
while  the  other  has  remained  untouched ;  nay  even 
the  same  morbific  line  has  intersected  a  town, 
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attacking  a  suburb  to  the  exclusion  of  the  city ;  or 
one  side  of  the  street  in  preference  to  the  other. 

In  the  black  death  of  the  14th  century  (the 
most  destructive  plague  of  which  we  have  any 
record),  this  law  was  particularly  striking  and  well 
marked.  This  disease,  as  appears  by  the  unani- 
mous testimony  of  all  historians,  first  commenced 
in  China ;  or,  according  to  Dr.  Mead,  in  the  king- 
dom of  CatJiay,  to  the  northward  of  China ;  and 
then  spread  in  a  westerly  direction  across  the  con- 
tinent of  Asia  to  Constantinople.  We  are  not  ac- 
quainted with  its  exact  route  in  this  part  of  the 
world:  but  we  are  told,  that  India  was  nearly  depo- 
pulated: while  Tartary,  the  Tartar  kingdom  of 
Kaptshack  and  the  contiguous  countries  were  co- 
vered with  the  dead.  It  is  also  certain,  from  the 
records  yet  preserved,  that  the  plague  which  broke 
out  in  Constantinople  in  the  year  1347,  was  the 
same  as  that,  which  previously  prevailed  in  the 
countries  to  the  east  of  this  remarkable  city;  for 
the  historians  of  that  period  state,  that  the  disease 
had  been  brought  from  the  northern  coast  of  the 
Black  Sea ;  or,  according  to  the  general  Byzantine 
designation,  "  from  the  country  of  the  hyperborean 
Scythians,"  after  having  depopulated  the  countries 
between  those  routes  of  commerce.  When,  how- 
ever, it  had  reached  Constantinople,  the  grand  centre 
at  that  period  of  commercial  intercourse,  the  disease, 
instead  of  spreading,  like  radii  from  a  centre,  in 
all  directions,  took  one  particular  and  well  defined 
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course  by  the  islands  and  shores  of  the  Mediterra- 
nean; until  it  reached  the  south  of  France.  At 
this  point  the  epidemic,  changing  its  direction,  from 
a  westerly  to  a  northerly  one,  passed  through  France 
and  England,  and  from  this  to  the  northern  kingdoms 
of  Europe, — Sweden,  Norway,  and  Russia  being 
visited  in  succession.  "  Instead  of  advancing  in  a 
north-westerly  direction  from  Tauris  and  from  the 
Caspian  Sea,  it  had  thus  made  the  great  circuit  of 
the  Black  Sea  by  way  of  Constantinople,  southern 
and  central  Europe,  England,  and  the  northern 
kingdoms,  before  it  reached  the  Russian  temtories." 
During  the  whole  of  this  route  we  shall  find  that  the 
principal  ravages  of  the  disease  were  experienced 
along  a  line  of  no  great  width;  and  that  places,  situ- 
ated beyond  the  morbific  boundary,  either  did  not 
feel  the  effects  of  the  disease  at  all,  or  else  only 
experienced  them  to  a  very  slight  extent. 

In  the  epidemic  cholera,  also — a  disease  which, 
like  the  former,  had  its  origin  in  Asia,  and  which 
traversed  the  peninsula  of  India,  and  the  heart  of 
Persia  by  one  peculiar  and  principal  route  to  the 
borders  of  the  Caspian  Sea — the  same  law  was 
observed.  Instead,  however,  of  following  in  the 
track  of  the  black  death  from  this  point,  and  ex- 
tending itself  along  the  shores  of  the  Mediterranean, 
it  proceeded  in  a  north-westerly  direction  into  the 
heart  of  the  Russian  dominions.  From  this,  taking 
a  bend  to  the  southward,  it  traversed  Poland,  Prus- 
sia, and  Germany,  by  a  peculiar  and  well  marked 
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route,  until  it  reached  England  and  France,  and  at 
a  later  period  Portugal,  Spain,  the  south  of  France 
and  Italy;  thus  taking  from  the  borders  of  the 
Caspian  Sea  the  contrary  course  to  that  pursued  by 
the  preceding  disease.  This  circumstance  is  the 
more  remarkable,  inasmuch-  as  the  disease  had 
reached  by  another  branch,  or  offset,  the  eastern  and 
southern  shores  of  the  Mediterranean  as  early  as  the 
year  1823 ;  and  Egypt  in  1831 ;  whence  it  threatened 
the  isle  of  Cyprus  on  the  one  side,  and  Italy  and 
Greece  on  the  other.  These  countries,  however, 
entirely  escaped  at  that  period;  thus  proving,  most 
satisfactorily,  that  this  epidemic,  like  most  others, 
pursued  its  own  peculiar  and  well  marked  course, 
independent  of  human  assistance,  and  apparently 
against  the  stream  of  commercial  intercourse. 

Another  law,  characteristic  of  these 
different  phenomena,  is  the  regularity  of 
their  progress  both  chronologically  and 
geographically. 

Although  this  rule  is  not  so  evident  with  re- 
gard to  the  formation  of  volcanic  vents,  on  account 
of  the  want  of  historical  data,  in  such  instances, 
their  production  being  frequently  the  work  of  ages, 
it  is  yet  sufficiently  clear  to  cause  it  to  be  set  down 
as  one  of  the  laws  of  volcanic  action ;  for  the  vents 
along  a  particular  line  are  not  formed  at  once,  but 
in  succession. 

But  it  is  from  the  minor  effects  of  the  same 
cause  that  we  have  the  best  evidence  of  the  progres- 
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siveness  of  volcanic  action.  Thus  earthquakes  are 
experienced,  not  only  in  places  where  no  volcano  is 
afterwards  formed,  but,  also,  at  periods  long  anterior 
to  any  eruption.  When,  therefore,  we  observe  con- 
cussions of  the  earth  commencing  in  some  particular 
point  and  afterwards  extending  gradually  and  slowly, 
over  a  considerable  portion  of  one  of  the  great  ter- 
restrial spheres,  we  have  a  right  to  infer,  that  a 
new  volcanic  line  is  forming  in  this  particular 
direction,  more  especially  if  it  appears  that  concus- 
sions were  unknown,  or  not  frequent,  in  such  situa- 
tions before  this  period.  Two  instances  of  this 
kind  have  occurred  during  historical  periods ;  for  we 
have  observed  in  the  14th  and  19th  centuries  earth- 
quakes commencing  in  the  east,  and  thence  extend- 
ing gradually  to  the  west,  along  particular  and  well 
defined  lines  of  the  earth's  surface.  This  will  be 
apparent  by  a  reference  to  the  histories  that  will 
hereafter  be  given  of  the  black  death  and  epidemic 
cholera;  as  we  shall  find,  that  simultaneously  with 
the  commencement  of  these  diseases .  there  were 
experienced  severe  and  remarkable  concussions  of 
the  earth,  as  well  as  other  signs  of  the  existence  of 
volcanic  action ;  and  which  gradually  extended  over 
Asia  and  Europe,  in  the  same  direction  and  along 
the  same  lines  as  those  taken  by  the  diseases  them- 
selves. 

As  respects  diseases,  the  regularity  of  their  pro- 
gress is  such  that  their  appearance  in  a  particular 
spot  has  been  predicted,  with  accuracy,  long  before 
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the  expected  period.  Thus  Dr.  Hecker,  narrating 
the  particulars  of  the  breaking  out  of  the  black  death 
in  different  parts  of  Europe,  remarks  :  "  The  precise 
days  of  its  eruption  in  the  individual  towns  are  no 
longer  to  be  ascertained :  but  it  was  not  simultaneous ; 
for  in  Florence  the  disease  appeared  in  the  begin- 
ning of  April;  in  Cessena,  the  1st  of  June;  and 
place  after  place  was  attacked  throughout  the  whole 
year  :  so  that  the  plague,  after  it  had  passed  through 
the  whole  of  France  and  Germany  (where,  however, 
it  did  not  make  its  appearance  until  the  following 
year),  did  not  break  out  till  August  in  England ; 
where  it  advanced  so  gradually,  that  a  period  of  three 
months  elapsed,  before  it  reached  London.  The 
northern  kingdoms  were  not  attacked  until  1349 — 
almost  two  years  after  its  eruption  in  Avignon  ;  and 
in  Russia  it  did  not  make  its  appearance  until  1351 
— more  than  three  years  after  it  had  broken  out  in 
Constantinople." 

The  same  law  has  been  found  to  hold  good 
with  respect  to  the  epidemic  cholera,  for  it  pro- 
gressed with  great  regularity  from  the  peninsula 
of  India  to  the  shores  of  America.  In  consequence, 
however,  of  the  immense  mass  of  observations, 
which  has  been  collected  from  different  quarters 
of  the  globe  during  the  prevalence  of  this  disease, 
we  are  enabled  to  add  what  was  not  before  ascer- 
tained, or  noted,  in  all  probability,  viz.,  —  that, 
although  the  progress  of  the  disease  has  been  ex- 
ceedingly regular  in  a  particular  locality  or  country, 
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its  rate  of  progression  has  varied  much  in  different 
situations.  Thus,  after  leaving  the  Delta  of  the 
Ganges,  its  rate  of  travelling  was  very  unifonn,  across 
the  v^hole  of  the  peninsula  of  India, — along  the 
northern  coast  it  was  about  a  degree  a  month.  But, 
although  it  only  took  a  year  to  traverse  the  distance 
from  Calcutta  to  Bombay,  it  was  three  years  extend- 
ing from  the  southern  to  the  northern  parts  of 
Persia ;  while,  in  Russia,  it  traversed  the  immense 
distance  of  700  leagues,  from  the  borders  of  the 
Caspian  Sea  to  the  shores  of  the  Baltic,  in  the  short 
space  of  six  months.  But,  notwithstanding  this  dif- 
ference in  different  localities,  its  rate  of  progression, 
in  the  same  country,  or  district,  and  in  different  coun- 
tries, characterized  hy  the  same  geological  features^ 
was  singularly  uniform ;  as  any  one  may  convince 
himself  by  referring  to  the  date  of  its  arrival  in 
each  successive  town  in  the  various  portions  of  the 
globe  visited  by  the  disease.  The  cause  of  this  ap- 
parent anomaly  we  shall  refer  to  presently. 

There  is,  also,  another  circumstance  well  worthy 
of  attention,  in  considering  the  rate  of  progression 
of  these  different  diseases ;  which  is,  that,  although 
varying  so  much  in  different  situations,  their  progress 
along  the  whole  of  the  track  pursued  by  them  ap- 
pears to  be  about  the  same,  when  different  epi- 
demics are  compared  together.  Thus,  the  black 
death  took  14  years  to  reach  the  confines  of  Europe, 
having  commenced  in  China  in  the  year  1333, 
and  breaking  out  in  Constantinople  in  1347.  From 
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this  point  it  gradually  spread  by  the  route  before 
described  to  the  northern  parts  of  Europe,  which  it 
reached  in  1351,  or  four  years  after  its  appearance 
in  Constantinople.  Now,  it  so  happens,  that  the 
epidemic  cholera  was  exactly  12  years  travelling 
from  the  extremity  of  India  to  the  confines  of  Europe; 
for  it  commenced  in  Bengal  in  the  year  1817;  and 
broke  out  in  Astrakan  in  1829 ;  although  it  did  not 
spread  beyond  this  locality  until  the  following  year. 
From  this  point  the  disease  pursued  a  different  route 
to  that  taken  by  the  black  death ;  as  it  visited  the 
northern  kingdoms  of  Europe  first,  and  the  southern 
last.  Notwithstanding,  it  is  a  remarkable  fact,  that 
the  latter  epidemic  took  about  the  same  time  to 
perform  this  circuit  that  the  former  did  to  complete 
the  other  route;  for  the  cholera  appeared  in  the 
countries  bordering  on  the  Mediterranean  five  years 
after  its  commencement  in  Astrakan,  on  the  borders 
of  the  Caspian  Sea — while  the  black  death  reached 
Russia  four  years  after  it  had  broken  out  in  Con- 
stantinople. 

Such  facts  would  be  perfect  anomalies,  when 
explained  by  the  doctrine  of  contagion,  as  no  rea- 
son can  possibly  be  given,  why  the  disease  should 
have  been  propagated  as  speedily  in  the  one  case 
as  in  the  other;  for  the  commercial  traffic,  and 
intercourse  in  the  whole  of  these  countries,  must 
have  been  widely  different  in  the  14th  and  the  19th 
centuries. 

Another  law  regulating  subterranean 
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ACTION,  IS,  THAT  ITS  EFFECTS  ARE  LESS  ON  SE- 
CONDARY THAN  ON  TERTIARY  STRATA;  WHILE 
THEY  ARE  SELDOM  WITNESSED  ON  PRIMARY 
FORMATIONS. 

Thus,  the  most  common  effect  of  volcanic 
action,  the  earthquake,  occurs  in  general  on  tertiary 
formations,  while  the  shocks  are  felt  more  severely 
in  the  deltas  and  alluvial  tracts  at  the  mouth  of 
rivers.  It  is  also  observed  on  secondary  formations  : 
but  its  effects  are  then  more  limited ;  while,  on  pri- 
mary formations,  the  earthquake  is  still  more  rare, 
and  less  severe.  The  more  rare  effect  of  the  same 
action,  viz.,  the  volcano,  is,  on  the  contrary,  generally 
observed  on  secondary  strata ;  being  seldom  found  on 
primary  formations ;  there  being  only  one  exception, 
I  believe,  to  this  rule,  viz.,  the  volcanos  of  Chili. 

The  same  law  applies,  with  equal  force,  to  the 
march  of  epidemic  diseases.  Like  the  effects  of 
subterranean  action,  they  are  comparatively  rare 
on  secondary  strata;  and  almost  entirely  unknown 
on  primary  formations.  Numerous  examples  of  the 
truth  of  this  observation  may  be  found  in  the  his- 
tory of  the  epidemic  cholera;  for  the  fact  of  the 
virus  showing  an  unwillingness  to  ascend  high  and 
mountainous  tracts  of  country  was  noticed  in  the 
Bengal  report,  at  the  very  commencement  of  the 
epidemic.  Now,  although  it  must  be  confessed,  that 
many  of  the  mountainous  tracts,  which  then  escaped, 
have  since  been  ravaged  by  the  disease,  yet  it  might 
be  seen,  even  in  these  instances,  as  Mr.  Jameson 


53 


remarks,  that  high  lands  were  not  congenial  to  it ; 
for  the  epidemic  was  generally  raging  with  great 
violence  on  the  plains  below,  at  the  very  time  that 
the  hilly  and  mountainous  tracts  were  only  slightly 
affected  by  the  malady.  But,  notwithstanding  that 
the  disease  subsequently  ascended  the  first  and 
lowest  ranges  of  the  Himalaya,  it  has  never  been 
able  to  pasi  the  centre  of  this  primitive  chain,  even 
to  the  present  day ;  for  it  was  by  another  and  a  dif- 
ferent route  that  the  epidemic  reached  Asia  Minor 
and  Europe. 

Again :  The  greater  prevalence  of  these  diseases 
on  tertiary  strata,  in  alluvial  tracts,  and  on  the 
deltas  of  rivers,  is  so  generally  and  so  well  known, 
that  writers  of  various  and  different  opinions  have 
ascribed  the  origin  of  these  complaints  to  mala- 
ria, or  some  other  poison,  generated  in  such  situ- 
ations, being  afterwards  propagated  by  particular 
channels  or  certain  means,  as  contagion,  to  other 
and  distant  parts  of  the  globe.  Numerous  examples 
of  this  kind  have  been  adduced,  in  a  preceding  part 
of  this  paper,  and  which  prove  not  only  the  greater 
prevalence  of  the  disease  on  low  and  swampy  soils, 
but,  also,  the  remarkable  fact,  that  the  removal  of  the 
sick  and  the  healthy  to  higher  ground  was  sufficient 
to  prevent  the  extension  of  the  disease. 

With  regard  to  the  difference,  which  the  disease 
exhibited  in  different  localities,  we  may  refer  for  an 
example,  on  a  large  and  grand  scale,  to  the  moun- 
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tainous  regions  of  Persia,  or  the  Caucasus,  and  the 
vast  plains  and  alluvial  districts  of  Russia.  It  was 
in  1821  that  the  disease  first  attacked  the  towns 
situated  on  both  sides  of  the  Persian  Gulf,  whence 
it  spread  slowly  and  gradually  by  the  route  already 
mentioned  to  the  shores  of  the  Caspian  Sea;  which 
it  reached  in  1823.  But  there  was  a  striking  dimi- 
nution in  the  violence  and  intensity,  as  Veil  as  the 
extension  of  the  malady,  as  it  proceeded  northward, 
and  gained  the  defiles  and  mountainous  tracts  of  the 
Caucasus — a  circumstance  that  cannot  be  ascribed 
to  the  paucity  of  the  inhabitants  in  these  dis- 
tricts, as  the  malady  extended  itself,  at  the  same 
time,  to  the  large  and  populous  town  of  Astrakan, 
where  the  visitation  was  as  mild,  and  subsided  as 
quickly  as  in  other  and  more  thinly  inhabited  re- 
gions. From  this  time  the  malady  continued  to 
prevail  every  summer,  to  a  slight  extent,  in  the  north 
of  Persia,  and  the  southern  borders  of  the  Caspian 
Sea,  until  the  year  1829 :  when  it  appeared  to  have 
gained  fresh  strength ;  for  it  suddenly  extended  itself 
in  a  northern  direction ;  and  a  second  time  attacked 
Astrakan.  After  cutting  off  4,000  persons,  in  the 
town,  and  21,000  in  the  province,  the  epidemic  pro- 
ceeded with  unprecedented  velocity  through  the 
heart  of  the  Russian  dominions,  committing  great 
havoc  among  all  classes  of  the  natives,  in  the  thinly 
inhabited  districts  as  well  as  in  the  most  populous. 
In  the  spring  of  the  following  year  it  again  reap- 
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peared,  and  extended  itself  through  Poland  and  Ger- 
many with  inconceivable  rapidity ;  having  reached 
Berlin  in  August,  and  Hamburg  in  October. 

By  a  reference  to  any  geological  map  of  Europe, 
(as  that  in  the  Encyclopcedia  Metropolitana),  it  will 
be  seen,  that  the  tract  of  country  traversed  by  the 
epidemic,  with  such  rapidity,  forms  one  single  and 
immense  tertiary  deposit ;  being  bounded  to  the  south 
by  a  chain  of  primary  mountains  through  a  great 
part  of  its  extent.  This  barrier,  here  as  elsewhere, 
was  sufficient  to  prevent  the  spread  of  the  disease  in 
that  direction;  for,  although  extending  along  the 
whole  of  this  plain  from  east  to  west,  the  disease  was 
not  seen  on  the  southern  side  of  this  range  of  moun- 
tains,— as  Switzerland,  which  is  situated  in  the  midst 
of  the  chain,  not  only  escaped  then,  but  has,  I  be- 
lieve, continued  free  from  any  visitation  of  the  epi- 
demic up  to  the  present  time.  One  exception  occurs 
to  the  above,  and  that  is  the  kingdom  of  Austria, 
which  is  situated  to  the  south  of  this  range  of  moun- 
tains. But,  then,  it  will  be  seen,  that  the  district  thus 
referred  to  is  not  situated  on  primary  formations ;  as 
a  tract  of  country,  extending  from  the  Black  Sea  as 
far  as  Vienna  (and  which  is  somewhat  broad  at  the 
base,  or  to  the  east,  and  narrow  at  the  apex,  or  to- 
wards the  west),  is  marked  in  the  map  as  tertiary. 
Now  it  was  precisely  over  this  tract  of  country  that 
the  disease  spread ;  for  the  epidemic,  after  reaching 
the  borders  of  the  Caspian  Sea,  extended  itself  in 
two  different  directions,  one  by  the  route  before 
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described,  and  another  along  the  northern  borders 
of  the  Black  Sea,  to  the  mouth  of  the  Danube,  along 
whose  banks  it  extended  itself  as  high  up  as  Vienna. 
But  although  the  disease  had  thus  again  reached 
the  boundaries  of  Switzerland,  by  another  route,  this 
country  still  continued  free,  for  the  epidemic  did  not 
spread  any  further  in  this  direction.  Nothing  can 
show  more  forcibly  than  these  facts  the  influence  of 
locality  on  the  continuance  and  propagation  of  the 
disease. 

The  next  law  to  be  mentioned  as  regu- 
lating THE  EFFECTS  OF  VOLCANIC  ACTION  ON  THE 
SURFACE  IS,  THAT  THEY  ARE  ALWAYS  MUCH 
GREATER,  AND  MORE  PERCEPTIBLE  NEAR  THE  SEA, 
AND  OTHER  COLLECTION  OF  WATERS,  AS  LAKES, 
RIVERS,  SPRINGS,  ETC. 

Thus,  the  volcano  is  never  witnessed  except 
near  the  sea,  or  great  inland  collections  of  water. 
Even  those  volcanos  which  lie  inland,  says  Lyell, 
form  part  of  a  chain  of  volcanic  hills,  and  may  be 
supposed  to  have  a  subterraneous  communication 
with  the  extremities  of  the  chain,  or  those  volcanos 
which  are  near  large  masses  of  salt  water.  The 
neighbourhood  of  the  sea,  therefore,  seems  one  of  the 
conditions  necessary  for  the  ascent  of  lava  to  great 
heights. 

Again:  Whenever  an  earthquake  (for  the  vol- 
cano is  entirely  a  local  phenomenon)  is  experi- 
enced, the  shocks  are  always  more  perceptible  in 
the  sea,  in  lakes,  and  springs,  than  on  dry  land, 
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being  frequently  observed  in  the  former  when  no 
effect  has  been  perceptible  in  the  latter.    A  memo- 
rable example  of  this  was  afforded  during  the  great 
earthquake  which  occurred  at  Lisbon,  in  the  latter 
part  of  the  past  century,  when  a  wave  was  produced, 
which  extended  to  the  shores  of  England  and  Hol- 
land, as  well  as  other  places  farther  removed  from 
the  centre  of  concussion.    But  independent  of  this 
effect  in  the  waters  of  the  ocean,  which  can  be  rea- 
dily accounted  for  when  it  is  known  that  a  wave 
60  feet  high  rose  at  Lisbon,  similar  disturbances 
were  felt  in  the  water  of  lakes,  canals,  and  ponds, 
both  in  Holland  and  England, — situations  altogether 
removed  from  any,  or  the  least  communication  with 
the  sea.    Thus  at  Bilborough,  in  Derbyshire,  be- 
tween 11  and  12  o'clock  at  noon  on  the  day  when  the 
above  earthquake  occurred,  a  surprising  and  frightful 
noise  was  heard  near  a  large  body  of  water  called 
Pilby  Dam,  and  a  swell  which  came  in  a  current 
from  the  south  rose  two  feet  on  the  north  side  of  the 
lake.  At  Loch  Lomond,  in  Scotland,  the  water,  with- 
out the  least  apparent  cause,  suddenly  rose  against 
the  banks  to  some  considerable  height,  and  then  as 
suddenly  subsided  far  below  their  usual  level.  At 
Eaton  Bridge,  Kent,  the  water  of  a  pond  was  ob- 
served to  open  in  the  middle,  so  that  a  post,  before 
covered  with  water,  could  be  seen  a  great  way  down, 
almost  to  the  bottom.    The  same  and  similar  pheno- 
mena occurred  in  many  other  parts  of  England,  and 
in  various  parts  of  the  continent,  even  in  the  north 
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of  Germany,  although  the  concussion  itself  did  not 
extend  far  to  the  northward  of  Lisbon. 

So  frequently  do  epidemics  make  their  appear- 
ance at  the  mouth  of  some  river,  and  so  invariably 
are  they  propagated  along  the  banks  of  those  streams, 
at  whose  mouths  they  appear,  that  this  circumstance 
has  afforded  the  advocates  of  the  doctrine  of  con- 
tagion one  of  their  strongest  arguments ;  as  it  is  ge- 
nerally in  the  course  of  rivers  that  commercial  traffic 
is  the  greatest,  and  human  intercourse  the  most 
regular,  and  the  most  frequent.    Thus  the  epidemic 
cholera  first  broke  out  on  the  banks  of  the  Ganges, 
and  ascended  by  the  course  of  this  stream  to  the 
interior  of  India.    So,  also,  when  it  commenced  its 
ravages  on  another  continent,  it  proceeded,  after  at- 
tacking the  towns  on  the  borders  of  the  Persian  Gulf, 
by  one  route,  slowly  and  with  apparent  difficulty, 
through  the  arid  tracts  and  mountainous  regions 
of  Persia,  as  far  as  the  Caspian  Sea;  while  it  pro- 
ceeded by  another  route,  with  the  greatest  rapidity, 
along  the  banks  of  the  Euphrates  and  Tigris  to  the 
Mediterranean.    Again  ;  when  the  disease  reached 
Astrakan  it  proceeded  with  unprecedented  violence 
along  the  banks  of  the  Volga,  until  it  reached  Mos- 
cow on  the  one  hand  and  Petersburgh  on  the  other. 
In  another  direction  the  disease  pursued  the  course 
of  the  Don,  until  it  reached  Sebastapool  on  the  Black 
Sea;  while  it  was  along  the  banks  of  the  Danube 
that  the  epidemic  proceeded  towards  Vienna,  and 
ascended  to  the  rest  of  the  Austrian  dominions. 
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It  is,  also,  worthy  of  observation,  as  showing  the 
local  origin  of  the  disease,  that,  although  epidemics 
prevail  most  in  tertiary  formations,  and  although 
they  extend  with  greater  rapidity  in  the  course  of 
rivers,  than  in  any  other  direction,  they  have  not 
always  commenced  at  the  mouth  of  these  streams,  or 
at  the  point  to  which  commerce  and  traffic  happen 
to  verge  in  that  particular  locality ;  notwithstanding 
that  these  situations  were  in  the  direct  route  which 
the  disease  was  pursuing,  and  notwithstanding, 
■  that  the  towns  at  first  passed  were  subsequently 
attacked.  Thus,  the  first  case  that  occurred  in  Eng- 
land was  not  at  Sunderland,  or  any  other  part  of 
the  coast,  but  some  distance  in  the  interior;  while 
the  individual,  it  was  proved,  could  have  had  no 
communication  with  persons  coming  from  an  infected 
spot.  So,  also,  when  the  disease  reached  Russia, 
instead  of  commencing  as  we  should  have  concluded 
it  would,  in  Astrakan,  a  large  and  populous  town  on 
the  sea  coast,  it  broke  out  at  Orenburgh,  a  town 
situated  on  the  banks  of  the  Ural,  400  miles  north  of 
the  Caspian.  Every  attempt  to  prove  the  importation 
of  the  disease  into  this  place  having  failed,  we  must 
conclude  that  when  the  malady  reaches  any  alluvial 
tract,  it  selects  that  town  the  situation  of  which  is 
most  exposed  and  the  best  fitted  to  receive  the  im- 
pression of  the  pestilential  virus ;  no  matter  whether 
it  be  at  the  mouth  of  a  river,  or  whether  it  be 
in  daily  communication  with  other  and  previously 
infected  districts. 
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Next  to  the  alluvial  tracts  and  banks  of  rivers, 
epidemics  have  always  prevailed  most  near  inland 
collections  of  water,  as  lakes,  ponds,  etc.,  while  their 
greater  prevalence  in  the  neighbourhood  of  particular 
springs,  when  compared  to  other  situations,  has 
doubtless  given  rise  to  the  popular  opinion  so  fre- 
quently, and  we  may  say  generally,  entertained 
during  the  prevalence  of  every  epidemic,  that  such 
waters  had  been  rendered  deleterious  by  human 
agency. 

The  last  law  common  to  these  different 

PHENOMENA,  WHICH  WE  SHALL  NOW  CONSIDER, 
IS,  THEIR  LIMITED  DURATION  ;  THEIR  PERIODICAL 
RETURN;  AND  THEIR  TOTAL  CESSATION  IN  THAT 
PARTICULAR  LOCALITY  AFTER  CERTAIN  DEFINITE 
PERIODS. 

Thus,  volcanos  only  throw  out  lava  for  a  short 
period,  as  a  few  hours,  or  a  few  days,  although  the 
minor  products  of  the  same  process,  or  aqueous 
vapour  and  gazeous  substances,  continue  to  be  evolved 
for  a  much  longer  time,  as  several  months.  When, 
however,  a  vent  has  been  once  formed  in  any  lo- 
cality, eruptions  are  sure  to  be  experienced  from 
time  to  time,  in  the  same  spot,  although  the  period 
of  their  return  varies  much  in  different  situations. 
The  same  circumstance  is  observed  with  regard  to 
earthquakes,  except  that  they  return  more  frequently, 
and  at  shorter  intervals  than  the  eruption  of  the  vol- 
cano ;  for  although  the  duration  of  a  single  shock  is 
seldom  more  than  a  few  minutes,  still  a  succession 
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of  shocks  is  sometimes  felt  in  the  same  spot  for  many 
weeks,  or  even  months.  They  then  subside  entirely, 
for  a  period  which  varies  under  different  circum- 
stances, when  they  again  return,  and  again  subside, 
to  reappear  after  another  interval ;  for  the  same  con- 
tinuous tracts,  as  Lyell  justly  observes,  are  agitated 
again  and  again.  In  some  situations  they  are  found 
to  return  at  regular  and  fixed  periods,  or  months  in 
the  year,  more  particularly  the  summer  season. 
When,  however,  these  effects  have  continued  for  a 
period,  which  varies  under  different  circumstances, 
they  are  found  to  cease  entirely  in  the  district,  or 
part  of  the  globe,  where  they  have  been  observed. 
It  has  been  this  circumstance  which  has  caused 
volcanos  to  be  divided  into  active  and  extinct ;  or 
those  which  are  subject  to  occasional  eruptions,  and 
those  which  have  not  been  observed  to  throw  out 
lava,  or  gazeous  matter,  during  historical  periods. 
Numerous  groups  of  the  latter  are  scattered  over  the 
earth's  surface  the  same  as  the  former ;  and,  in  these 
'  situations,  not  only  does  the  volcano  remain  in  a  qui- 
escent state,  but  concussions,  and  other  signs  of  vol- 
canic action  are  also  wanting.  This  may  be  received 
as  a  proof  that  the  volcanic  process  is  not  permanent; 
but  that  it  has  its  rise,  fall,  and  total  cessation,  in 
each  district,  or  spot,  where  it  prevails. 

The  same  phenomenon  is  characteristic  of  epi- 
demic diseases,  for  they  never  continue  to  prevail 
during  one  eruption  for  more  than  a  few^  months  or 
weeks,  although  we  may  witness  returns  of  the  same 
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epidemic  for  many  years,  either  at  regular  or  in-egular 
periods.  Thus,  according  to  M.  Moreau  de  Jonnes, 
the  longest  period  during  which  the  epidemic  cho- 
lera has  continued  in  any  particular  town,  or  locality, 
is  114  days,  and  the  shortest  20.  But  its  duration 
was  even  less  than  this  in  the  east,  for  in  the  upper 
provinces  of  India  it  seldom  remained  in  a  town  or 
district  more  than  10  or  15  days.  What  the  dura- 
tion was  of  the  black  death  in  the  east,  we  have  no 
accounts ;  but,  in  the  west,  it  seems  to  have  remained 
during  each  visitation  about  the  same  period  as  the 
epidemic  cholera,  or,  perhaps,  rather  longer. 

Both  diseases,  also,  have  been  observed  to  de- 
vastate the  same  tracts  over  which  they  first  passed, 
at  particular,  or  irregular,  periods.  Thus,  in  Europe, 
the  black  death  continued  to  return  at  certain  inter- 
vals, and  to  prevail  epidemically  for  some  centuries. 
With  respect  to  the  epidemic  cholera,  although  we 
have  had  no  returns  of  the  disease,  in  an  epidemic 
form  in  Europe,  since  the  first  years  of  its  appear- 
ance, it  has,  nevertheless,  continued  to  appear  in 
India  from  time  to  time  up  to  the  present  period ; 
with  this  difference,  however,  that  instead  of  extend- 
ing over  the  whole  continent,  it  has  only  attacked 
particular  towns  or  provinces  at  each  successive 
visitation.  But,  although  it  has  not  reappeared  in 
Europe  in  an  epidemic  form,  there  are,  I  believe, 
few  places  in  which  isolated  cases  have  not  been 
observed  from  time  to  time ;  thus  showing  that  the 
cause  productive  of  the  disease  is  still  in  operation^ 
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at  particular  periods,  in  this  quarter  of  the  globe, 
although  to  a  less  extent  than  in  the  former.  Thus, 
there  were  three  cases  of  malignant  Asiatic  or  blue 
cholera  in  Madrid  the  year  after  the  appearance  of 
the  epidemic  in  that  city ;  of  which  I  can  bear  per- 
sonal testimony.  Two  of  those  cases  proved  fatal, 
yet  the  disease  did  not  spread  in  consequence.  The 
same  occurrence  has  been  witnessed  in  many  other 
towns,  almost  every  year  since  the  appearance  of  the 
epidemic  in  Europe.;  of  which  numerous  instances 
could  be  adduced. 

But  what  appears  most  singular  is,  that  in  some 
cases  the  disease  has  appeared  in  an  epidemic  form, 
not  confining  itself  to  a  few  individuals,  but  prevail- 
ing generally  in  a  town.  This  was  the  case  with 
some  towns  in  Spain, — as  Kosas,  in  Catalonia,  and 
a  few  others ;  and  although  the  disease  assumed  a 
severe  form,  it  did  not  spread,  as  in  former  years,  to 
other  districts.  The  same  thing  occurred  in  England 
in  1838,  when  the  epidemic  prevailed  rather  exten- 
sively in  Coventry.  Such  facts  are  alone  sufficient 
to  prove  the  spontaneous  origin  of  the  disease,  and 
its  reproduction  independent  of  human  agency ;  for 
it  was  impossible,  in  these  instances,  to  suppose  that 
the  disease  could  have  been  imported,  or  that  it  was 
at  all  contagious,  otherwise  it  must  have  spread  to 
the  neighbouring  towns  the  same  at  those  periods  as 
at  others,  especially  if  it  had  been  one-half  as  infec- 
tious as  the  advocates  of  the  doctrine  of  contagion 
were  obliged  to  make  it,  in  order  to  account  for  its 
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extension,  under  particular  circumstances,  and  in 
certain  situations. 

That  the  disease  will  continue  to  return  in  the 
same  way,  to  a  greater  or  less  extent,  for  some  time, 
perhaps  for  one  or  two  centuries,  and  that  it  will 
cease  entirely,  at  some  definite  period,  over  the 
whole  globe,  we  may  presume,  from  the  history  of 
other  plagues  or  epidemics.    Thus,  the  black  death, 
which  broke  out  in  the  middle  of  the  14th  century, 
returned,  as  we  have  just  stated,  at  regular  periods,  and 
prevailed  extensively,  in  Europe,  until  the  middle  of 
the  17th  century.  It  then  ceased  entirely  in  every  part 
of  the  world,  excepting  Turkey  and  Egypt,  where  the 
same,  or  a  similar^  disease  prevails  in  the  present  day  : 
for  on  this  point,  or  the  identity  of  the  two  diseases, 
there  may  be  a  difference  of  opinion  with  different 
individuals.    That  the  black  death  should  continue 
to  prevail  in  these  districts  for  a  longer  period  than 
in  others  need  not  excite  much  surprise,  for  it  is  pre- 
cisely in  these  situations  that  the  manifestations  of 
volcanic  agency  are  the  most  apparent — the  Mediter- 
ranean Sea  and  contiguous  countries  forming  one  vast 
theatre  of  volcanic  action.    The  continuance  of  the 
disease,  therefore,  in  this  locality,  will  not  invalidate 
the  above  conclusion ;  as  we  may  infer,  that,  when  the 
volcanos  of  ^tna  and  Vesuvius  become  extinct,  the 
plague  of  the  Levant  will  also  cease  to  be  observed. 

That  the  subsidence  of  the  plague  in  Europe  is 
to  be  ascribed  to  some  single  and  specific  cause,  and 
not  to  any  external  or  accidental  one — such  as  the 
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advancement  of  civilization  and  a  consequent  change 
in  the  habits  and  mode  of  living  of  the  inhabitants, 
on  the  one  hand,  or  the  establishment  of  quarantine 
on  the  other,  may  be  inferred  from  the  fact,  that  the 
disease  subsided  about  the  same  time  in  all  the  coun- 
tries north  of  the  Mediterranean ;  the  same,  indeed, 
in  those  which  had  made  a  small,  as  in  those  which 
had  made  a  great  advance  in  civilization ;  in  those 
where  quarantine  was  not  established,  and  in  those 
where  this  presumed  safeguard  was  adopted.  The 
subsidence  of  the  plague  in  London,  also,  was  sup- 
posed to  be  due  to  the  purifying  effect  of  the  great 
fire,  which  took  place  in  the  middle  of  the  17th 
century.  But,  as  the  disease  ceased  to  be  observed 
about  the  same  period  in  all  the  other  countries  in 
Europe,  we  must  regard  the  occurrence  of  the  above 
calamity  as  a  coincidence  merely,  and  not  as  a  cause. 

Having  thus  shown,  that  the  laws,  which  regulate 
the  effects  resulting  from  volcanic  action,  as  mani- 
fested on  the  crust  of  the  globe,  and  those,  which 
govern  the  duration  and  progress  of  various  malig- 
nant diseases,  are  similar,  it  must  follow,  either  that 
these  various  phenomena  arise  from  two  different 
causes,  governed  by  the  same  laws  ;  that  the  one  set 
is  an  effect  of  the  operation  of  the  other ;  or,  lastly, 
that  they  are  the  common  effects  of  one  common 
cause. 

When  we  remark,  however,  that  these  effects 
are  so  varied  and  dissimilar,  it  is  difficult  to  conceive, 
how  different  causes  could  give  rise  to  phenomena 
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which,  varying  both  in  kind  and  degree,  should 
observe  exactly  the  same  laws.  That,  on  the  other 
hand,  the  one  set  of  phenomena  is  the  cause  of  the 
production  of  the  other,  we  might  at  first  sight  be 
induced  to  infer  from  the  remarkable  fact,  that  epi- 
demic diseases  seldom  prevail  to  any  extent,  or  for 
any  period,  without  being  accompanied  by  concus- 
sions of  the  earth.  This  circumstance  has  been 
particularly  dwelt  upon  by  Noah  Webster,  in  his 
History  of  Epidemics;  for  he  says,  "it  has  been  ascer- 
tained, beyond  all  question,  that  the  periods  of 
extensive  pestilence  and  mortality  are  remarkable  for 
earthquakes  and  eruptions  of  volcanos."  But  the 
explosions,  he  adds,  do  not  so  generally  precede 
epidemics,  as  to  authorize  the  supposition  that  they 
produce  these  diseases.  "  Earthquakes  occur  during 
the  prevalence  of  pestilential  or  other  mortal  epi- 
demics, but  generally  in  the  midst  of  the  period,  or 
sometimes  at  the  conclusion."  In  fact  it  more  fre- 
quently happens,  that  the  concussion  occurs  on  the 
termination  of  the  epidemic  than  at  any  other  period 
— a  circumstance  that  has  been  remarked  by  many 
writers.  Thus  Van  Swietan  says,  "  when  the  plague 
raged  at  Ockazon,  on  the  very  day  the  distemper 
began  to  abate  a  violent  earthquake  happened ; " 
and  he  at  the  same  time  asks,  "  Did  anything  ex- 
hale from  the  earthquake  antidotal  to  the  contagion 
bf  the  plague?"*    Independent  of  the  above,  it 


*  Commentaries,  vol,  xvi.  p.  36. 
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does  not  always  happen  that  earthquakes  occur  in 
the  seat  of  pestilence,  especially  during  the  pre- 
valence of  general  epidemics;  for  extensive  tracts 
are  frequently  ravaged  without  such  a  phenomenon 
being  observed.  As  it  is  clear,  therefore,  that 
earthquakes  and  volcanos  cannot  be  the  cause  of 
the  production  of  epidemic  diseases,  we  must  con- 
clude, if  there  be  any  relation  or  connection  between 
these  different  phenomena,  that  they  are  common 
effects  of  a  common  cause. 

But  then  it  may  be  argued,  that  as  epidemic 
diseases  sometimes  extend  over  countries  and  dis- 
tricts in  which  neither  the  shock  of  the  earthquake 
nor  eruptions  of  volcanos  are  observed;  while,  in 
other  situations,  the  interval  between  the  appearance 
of  the  malady  and  the  occurrence  of  these  pheno- 
mena is  frequently  considerable,  we  can  have  no 
direct  proof  of  the  existence  of  volcanic  action  in 
every  situation  visited  by  these  diseases. 

This  argument  might  have  some  weight,  if  we 
confined  our  ideas  of  volcanic  action  entirely  to  the 
eruption  of  the  volcano,  and  the  shock  of  the  earth- 
quake, or  considered  that  these  are  the  only  pheno- 
mena cognizable  by  man  of  the  existence  of  this 
process  in  the  interior  of  the  globe.  But  these 
phenomena,  it  should  be  remembered,  are  only  local, 
and,  frequently,  accidental  effects  of  the  operation  of 
this  cause  on  the  crust  of  the  globe.  With  respect 
to  the  first,  or,  the  volcanic  eruption,  it  is  generally 
admitted,  that  the  sudden  expulsion  of  lava  from 
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the  interior  to  the  exterior  is  due  to  the  expansive 
force  of  steam — produced  by  the  precipitation  of 
watsr  on  the  melted  matter  contained  in  volcanic 
foci.  This  conclusion  appears  to  be  confirmed  by 
the  well  known  fact,  that  all  volcanos  are  found 
near  to  the  sea,  or  great  inland  collections  of 
water.  It  is,  also,  to  be  borne  in  mind,  that  the 
fissure  or  volcanic  vent  is  generally  formed  in  secon- 
dary strata  composed  of  rocks,  which,  by  their 
solidity  and  texture,  may  be  supposed  to  ofi"er  a  great 
and  effectual  resistance  to  the  escape  of  pent  up 
aqueous  or  other  elastic  matter.  Hence  we  may 
conclude,  that  the  formation  of  a  volcanic  vent  is 
due  to  the  accidental  and  sudden  contact  of  water 
on  an  intensely  heated  surface,  and  the  consequent 
generation  of  a  large  quantity  of  steam,  which,  unable 
to  find  an  outlet,  rends  asunder  by  its  expansive 
power  the  superincumbent  strata;  ejecting  at  the 
same  time,  not  only  the  pent  up  gazeous  matter,  but 
a  portion,  also,  of  the  incandescent,  or  melted  lava. 

If,  therefore,  the  propulsion  of  lava  through  the 
duct  of  a  volcano  be  caused  by  the  explosive  force 
of  steam,  we  may  infer,  that,  before  it  can  overcome 
this  immense  weight,  the  hydrostatic  pressm-e  ex- 
erted on  the  sides  and  roofs  of  the  cavities  will  be 
such  as  to  occasion,  not  only  slight  tremors,  but, 
also,  violent  concussions  of  the  crust  of  the  globe. 
Hence  the  occurrence  of  earthquakes  not  only  at  the 
time,  but,  also,  before  the  formation  of  a  volcanic 
vent. 
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As,  however,  the  ejection  of  lava  from  the  inte- 
rior to  the  surface  is  due  entirely  to  the  accidental 
presence  of  steam,  we  must  allow,  that  at  other  times 
or  in  other  situations,  where  the  same  action  is  going 
on,  this  phenomenon  cannot  be  witnessed,  from  the 
absence  of  those  contingent  circumstances  necessary 
for  its  production.  These  are  the  existence  of  melted 
matter,  in  order  to  convert  the  water  into  steam ;  its 
generation,  in  sufficient  quantity  to  overcome  the 
weight  of  the  superincumbent  strata;  and  its  con- 
finement within  certain  boundaries,  so  as  to  be  able 
to  exert  a  hydrostatic  pressure  sufficient  to  produce 
a  volcanic  vent,  and  the  propulsion  of  the  pent  up 
matter.  Such  being  the  case,  we  cannot  be  surprised 
to  find,  that  volcanic  eruptions  take  place  so  seldom, 
even -in  situations  where  earthquakes  are  frequent 
and  common ;  for  the  power,  that  is  insufficient  to 
rend  asunder  the  crust  of  the  globe,  may,  neverthe- 
less, be  adequate  to  produce,  not  only  slight  tremors, 
but  even  violent  concussions.     As,  also,  a  combi- 
nation of  the  same  circumstances,  although  less  in 
degree,  would  seem  to  be  necessary  for  the  production 
of  the  earthquake,  we  must  also  infer,  that  at  other 
times,  and  in  other  situations,  even  this  effect  cannot 
take  place ;  although  the  process  itself,  whatever  that 
may  be,  which  is  known  by  the  term  volcanic  action, 
is  in  existence  at  the  time.    Thus,  if  water  does 
not  percolate  at  all  to  the  reservoirs  of  melted 
matter,  or  only  in  small  quantities,  no  concussion 
can  be  felt;  if  we  allow,  that  earthquakes  are 
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produced  by  the  same  cause  as  that,  which  gives 
rise  to  the  volcanic  eruption— a  conclusion,  which 
we  are  bound  to  admit  in  the  present  day ;  for  we 
may,  as  Lyell  truly  remarks,  regard  earthquakes  as 
abortive  volcanic  eruptions. 

Granting,  however,  that  the  shocks  sometimes* 
felt  on  the  surface  of  the  earth  are  produced,  not  by 
the  expansive  power  of  steam,  but,  as  some  geolo- 
gists would  have  us  believe,  by  the  condensation  of 
other  and  permanently  elastic  gases,  the  product  of 
the  volcanic  process,  still,  it  is  evident,  that  even 
then  this  phenomenon  can  only  be  produced  under 
particular  circumstances;  for,  unless  gazeous  matter 
be  evolved  in  sufficient  quantity,  and  unless  it  be 
confined  for  a  sufficient  length  of  time  to  produce  the 
necessary  condensation,  no  concussion  would  be  felt. 

But,  then,  it  would  be  most  unphilosophical 
to  suppose,  because  we  have  none  of  those  great 
catastrophes,  which  proclaim  the  operation  of  this 
cause  on  the  crust  of  the  globe,  that  the  action  pro- 
ductive of  them  is  dormant,  either  during  the  interval 
of  their  occurreiice,  or  in  situations  where  these  phe- 
nomena are  not  observed  at  all.    On  the  contrary, 
we  have  proof,  that  this  action  does  not  cease  with 
the  subsidence  of  the  above  effects ;  as  many  circum- 
stances could  be  mentioned,  which  show,  that  volcanic 
foci  retain  their  intense  heat  for  ages.    Nor  can  we 
suppose  it  to  be  otherwise ;  for  if,  as  Lyell  most  justly 
remarks,  lava  currents  of  moderate  thickness  require 
many  ages  to  cool  down  in  the  open  air,  we  Aiust 
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conclude,  that  the  great  reservoirs  of  melted  matter, 
at  vast  depths  in  the  nether  regions,  preserve  their 
high  temperature  and  fluidity  for  thousands  of  years. 
We  may,  therefore,  assume,  with  a  writer  in  the 
Encyclopcedia  Meti'opoUtana,  "  that  the  eruptions  of 
bm-ning  mountains  are  only  the  external  manifesta- 
tions of  a  cause  generally  dijffused  throughout  nature ; 
and  that  the  minor  indications  of  the  same  may,  there- 
fore, be  looked  for,  when  these  mightier  ones  are 
unknown."  *  This  is  confirmed  by  numerous  phe- 
nomena; for,  as  another  authority  states,  "  Perennial 
supplies  of  hot  vapour  and  aeriform  fluids  rise  to 
certain  craters,  which  are  in  a  state  of  ceaseless 
eruption.  Numerous  solfataras,  evolving  the  same 
gazes  as  volcanos,  serve  as  permanent  vents  of  heat 
generated  in  the  subterranean  regions.  The  plentiful 
evolution,  also,  of  carbonic  acid  from  springs  and  fis- 
sures, throughout  hundreds  of  square  leagues,  is  another 
regular  source  of  communication  between  the  interior 
and  the  surface.  Steam,  also,  often  above  the  boiling 
temperature  is  emitted  for  ages,  without  intermission 
from  '  stufas,'  as  the  Italians  call  them.  Even  silex, 
carbonate  of  lime,  muriate  of  soda,  and  many  earths, 
alkalies,  and  metals,  are  poured  out  in  a  state  of  so- 
lution by  springs,  and  the  solid  matter,  which  is  thus 
tranquilly  removed  in  this  manner,  may,  perhaps, 
exceed  that,  which  issues  in  the  shape  of  lava. "f  In 
fact,  it  is  probable,  as  the  above  author  suggests, 
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that  to  the  efficacy  of  this  ceaseless  discharge  of  heat 
and  of  solid,  as  well  as  gazeoiis  matter,  we  owe  the 
comparative  tranquillity  of  our  globe.  But  it  is 
principally  in  the  neighbourhood  of  extinct  volcanos, 
or  in  situations,  where  earthquakes  have  been  fre- 
quent, and  chasms  formed,  that  these  phenomena  are 
observed.  Although,  therefore,  their  continuance  for 
long  periods  shows,  that  volcanic  action  may  go  on  in 
the  interior  of  the  globe  for  ages,  without  any  emp- 
tion,  or  earthquake,  we  can  derive  no  evidence  from 
this  source  in  proof  of  our  proposition;  for  epidemic 
diseases  prevail  at  all  periods,  and  anterior  to  the 
formation  of  vents  and  chasms,  as  well  as  in 
situations,  where  these  effects  are  not  witnessed. 

There  are,  however,  fortunately  for  the  object  of 
the  present  inquiry,  other  and  more  general  signs  of 
the  existence  of  this  process — phenomena  which  not 
only  occur  at  the  same  time  with  the  former,  but 
previously  to  the  eruption  and  the  earthquake.  Such 
are  "  irregularities  in  the  seasons ;  sudden  gusts  of 
wind,  interrupted  by  dead  calms;  violent  rains  in 
countries,  or  at  seasons,  when  such  phenomena  are  un- 
usual or  unknown ;  a  reddening  of  the  sun's  disk,  and 
a  haziness  in  the  air,  often  continued  for  months;  an 
evolution  of  electric  matter,  or  inflammable  gas  from 
the  soil,  with  sulphurous  and  mephitic  vapours, etc."* 

These  phenomena  have  been  generally  observed 
in  the  neighbourhood  of  active  volcanos,  and  imme- 


*  Lyell. 


73 


diately  preceding  or  subsequent  to  some  particular 
eruption.  But  the  same  phenomena,  and  particularly 
the  changes  in  the  dryness  or  moisture  of  the  cli- 
mate, although  less  in  degree,  have  been  remarked 
in  all  countries  subject  to  volcanic  eruptions  and 
earthquakes,  not  only  at  the  moment  when  these 
effects  take  place,  but  for  some  time  previous  and 
subsequent  to  their  occurrence.  So  apparent,  in- 
deed, is  the  connection,  at  particular  periods,  and 
under  particular  circumstances,  between  atmosphe- 
rical phenomena  and  terrestrial  concussions,  and  so 
generally  is  the  one  set  accompanied  by  the  other, 
that  it  was  long  supposed  the  changes  in  the  elec- 
trical states  of  the  atmosphere  were  the  cause  of  the 
concussions.  Even  now  there  are  writers  who  con- 
tend, that  earthquakes  are  produced  from  this  cause, 
or  from  electricity.  But,  as  Mitchell  truly  remarked, 
long  since,  it  is  more  probable  that  the  air  should  be 
influenced  by  the  earthquakes,  than  that  the  earth 
should  be  affected  in  so  extraordinary  a  manner,  and 
to  so  great  a  depth,  by  a  cause  residing  in  the  air. 

The  truth  of  this  conclusion  has  been  well  as- 
certained in  the  present  day,,  with  respect  to  those 
atmospherical  phenomena,  which  occur  at  the  time  of 
the  eruption  of  the  volcano,  and  the  shock  of  the 
earthquake ;  but  it  is  not  supposed,  or  even  hinted 
at,  by  any  one,  as  far  as  I  am  aware,  that  the  same 
effects,  which  are  observed  at  other  times,  and  in 
other  situations,  when  the  more  direct  evidence  of 
volcanic  agency  is  wanting,  are  also  due  to  the 
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operation  of  the  same  cause.  That  such  is  the  case, 
we  might  infer,  from  the  good  old  analogical  mode  of 
philosophizing,  that  like  effects  must  proceed  from 
like  causes — more  particularly  when  we  call  to  mind 
the  atmospherical  vicissitudes,  that  are  observed  in 
every  latitude  at  particular  times, — variations  which 
cannot  be  referred  to  difference  of  climate,  tempera- 
ture, electricity,  moisture,  or  dryness  of  the  atmo- 
sphere, as  all  attempts  to  trace  the  cause  of  those 
atmospherical  changes,  which  occur  at  irregular  pe- 
riods, to  these  sources,  have  hitherto  failed.  Another 
and  a  different  theory,  therefore,  would  seem  to  be 
required,  in  order  to  elucidate  this  important,  but 
obscure,  subject.  As  such,  we  will  briefly  consider 
what  the  atmospherical  phenomena  are,  which  have 
been  observed  at  the  periods  of  volcanic  eruptions,  the 
order  of  their  appearance,  and  their  duration ;  and  then 
endeavour  to  ascertain,  if  the  vicissitudes  observed  at 
other  times,  even  in  situations  or  countries  not  known 
to  be  volcanic,  are  characterized  by  the  same  peculi- 
arities ;  and  if  they  appear  to  be  governed  by  the 
same  laws.  If  so,  we  may  fairly  conclude,  that  the 
cause  productive  of  these  effects  is  the  same  in  both 
instances;  although  no  other  and  more  dii-ect  evidence 
is  afforded  at  the  time. 

Now  the  phenomenon  that  is  first  observed,  and 
which  may  be  relied  on  as  indicative  of  the  existence 
or  commencement  of  volcanic  action,  is  an  increase  of 
heat  on  the  surface  of  the  earth,  which  is  productive 
of  great  and  unusual  droughts  as  well  as  a  dry  and  hot 


atmosphere,  altogether  unusual  to  the  situation,  the 
climate,  or  the  time  of  year.    That  such  is  the 
case,  in  the  immediate  neighbourhood  of  the  volcano, 
there  can  be  no  doubt,  for  the  history  of  every  erup- 
tion, with  which  we  are  acquainted,  incontestably 
proves  this  fact.    When,  however,  this  phenomenon 
has  been  observed  in  other  situations  far  removed 
from  the  site  of  any  active  volcano,  it  has  seldom 
been  supposed,  that  the  cause  of  its  production  was 
the  same  in  this  case  as  in  the  former.  The  relation, 
however,  between  terrestrial  heat  in  general  and 
volcanic  action  has  not  escaped  the  observation  of 
Webster ;  for  he  remarks :   "An  evidence  of  the 
effects  of  fire  or  electricity*  on  the  earth  and  air,  be- 
fore its  explosion,  is  the  extreme  drought  which  is  so 
often  experienced  over  whole  continents,  or  the  whole 
world,  for  6,  and  even  12  months,  antecedent  to  a 
great  eruption  of  volcanos^    Many  instances,  adds 
this  writer,  have  been  related :  it  is  sufficient  here  to 
mention  the  excessive  drought  in  1762  and  1782, 
preceding  eruptions  of  iEtna  and  Heckla.    In  these 
years  almost  all  springs  were  exhausted,  not  only  on 
the  continent  of  Europe,  but,  also,  over  a  great  por- 
tion of  America. 

As,  on  the  one  hand,  a  partial  or  complete  failure 
in  the  water  supplied  by  land  springs,  or  great 

*  Webster  laboured  under  the  erroneous  idea  that  all  the 
phenomena  ascribed  to  volcanic  action  are  the  effects  of  elec- 
tricity— an  opinion  now  generally  abandoned. 
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droughts,  are  usually  experienced  immediately  ante- 
cedent to  the  eruption  of  the  volcano ;  so,  it  seems 
probable,  that  the  dry  seasons  which  are  frequently 
experienced  over  considerable  portions  of  the  globe, 
should  also  be  ascribed  to  the  same  cause.  Webster 
states  that  such  seasons  never  occur,  except  during 
the  approach  of  comets,  or  antecedent  to  volcanic 
eruptions.  Thus,  a  dry  season,  in  1782,  preceded 
the  great  and  memorable  eruption  of  Heckla  in 
1783,  and  unusually  dry  seasons,  both  on  the  conti- 
nent of  Europe  and  in  America,  have  generally  been 
observed  previous  to  eruptions  of  ^tna  and  Vesuvius. 
For  the  want  of  historical  data  we  are  unable  now  to 
say  what  were  the  limits  or  boundaries  of  the  effects 
referred  to,  in  these  particular  instances ;  but  it  must 
be  familiar  to  most  persons,  that  while  drought  and 
hot  and  dry  summers  are  experienced  in  one  country, 
the  reverse  is  observed  in  others — and  this,  too,  even 
in  contiguous  countries.  Thus,  in  the  year  1816, 
when  the  middle  of  Europe  was  suffering  from  ex- 
cessive wet,  the  north,  for  a  time,  and  to  a  certain 
extent,  was  parched  with  drought ;  and  public  prayers 
appear  to  have  been  ordered,  about  the  same  time, 
at  Dantzic  and  Riga,  for  rain,  and  at  Paris,  for 
sunshine. 

But  as  great  droughts  and  hot  seasons  generally 
precede  volcanic  eruptions  and  earthquakes,  so,  on 
the  other  hand,  they  are  followed  by  heavy  and  long- 
continued  falls  of  rain,  accompanied  by  floods  and 
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inundations.  With  respect  to  the  floods,  which  occur 
at  the  time  of  the  eruption  of  the  volcano,  the  cause 
is  sometimes  sufficiently  apparent,  for  they  are  often 
produced  by  the  flow  of  an  immense  body  of  water, 
from  the  mouth  of  the  crater,  which  spreads  itself 
over  the  plains,  sweeping  before  it  the  inhabitants, 
their  cattle,  and  their  houses.  The  effect  of  these 
overflowings  is  frequently  more  destructive,  and  more 
to  be  dreaded  by  man,  than  the  discharge  of  melted 
matter,  however  fatal  and  injurious  such  eruptions 
have  sometimes  been. 

But,  independent  of  the  discharge  of  water 
from  the  duct  of  a  volcano,  there  is,  also,  an  ap- 
parent escape  of  water  from  the  interior,  by  other 
channels,  not  only  at  the  same  time,  but  even 
when  lava  is  alone  given  out  from  the  volcano. 
Thus,  during  volcanic  eruptions  new  springs  are 
seen  to  burst  forth,  the  water  of  old  ones  often  be- 
comes muddy,  and  their  contents  overflow,  or  are 
discharged  with  violence,  and  in  considerable  quan- 
tities. Independent  of  this  efiect,  the  water  in  the 
neighbouring  rivers,  or  lakes,  is  found  to  rise  sud- 
denly above  its  level,  and  to  overflow  its  natural 
boundaries — phenomena  which  are,  doubtless,  pro- 
duced by  the  great  and  sudden  discharge  of  the  con- 
tents of  those  springs  which,  we  know,  abound  more 
plentifully  beneath  the  waters  of  the  ocean,  rivers, 
and  lakes,  than  on  the  dry  land.  This  effect  may 
sometimes  be  produced  by  the  formation  of  a  rent,  or 
fissure,  as  was  the  case  in  the  earthquake  at  Oporto; 
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when  the  river,  we  are  told,  opened,  and  disclosed 
a  chasm,  from  which  immense  quantities  of  water 
were  spouted  up. 

But,  in  other  instances,  there  is  a  sudden  rise 
in  the  water  of  lakes  and  rivers  in  situations  where 
no  concussion  has  been  felt.  The  phenomenon 
cannot,  therefore,  be  referred  in  such  instances  to 
the  formation  of  a  rent,  or  fissure,  and  the  dis- 
charge of  water  from  volcanic  foci;  nor  yet  from 
the  elevation  of  the  strata  beneath.  Besides,  these 
effects  are  generally  observed  in  situations  far  re- 
moved from  the  spot,  where  the  concussion  was  felt ; 
so  that  we  are  assured  they  are  produced  by  the 
discharge  of  water  through  natural  channels,  and  not 
accidental  chasms. 

That  during  the  eruption  of  the  volcano,  and, 
more  particularly,  at  the  time  of  the  earthquake, 
the  water  of  springs  far  removed  from  the  centre 
of  the  concussion  is  frequently  affected  in  an  ex- 
traordinary degree,  has  been  already  mentioned  in 
a  preceding  part  of  this  paper,  while  detailing  the 
phenomena  witnessed  in  different  countries  during 
an  earthquake  at  Lisbon.  In  addition  to  the  ex- 
amples then  given  I  may  mention,  that  even  as 
far  as  Bohemia  the  mineral  springs,  which  supply 
the  warm  baths,  suddenly  rose,  and  filled  the  baths 
in  the  course  of  a  few  minutes.  This  was  on 
the  morning  of  the  concussion,  and  at  the  same 
time  that  the  water  in  the  different  ponds,  canals, 
and  springs  was  agitated,  and  overflowed  in  other 
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countries,  nearer  the  seat  of  the  concussion.  The 
immediate  cause  of  the  phenomenon  is,  probably, 
this,- — 

We  have  seen,  that  during  the  eruption  of  the 
volcano,  an  immense  quantity  of  aqueous  vapour 
is  given  out  from  the  crater;  the  effect,  as  we  have 
before  presumed,  of  the  precipitation  of  water  on 
the  melted  matter  in  volcanic  reservoirs.  If,  there- 
fore, we  allow,  as  we  are  bound  to  do,  that  these 
reservoirs  extend  over  considerable  portions  of  the 
terrestrial  sphere,  and  in  situations  far  removed  from 
any  active  volcano,  we  have  only  to  suppose,  that 
steam  is  generated  beneath  the  surface,  in  those  par- 
ticular localities,  from  some  accidental  circumstance, 
in  order  to  account  for  the  production  of  the  above 
phenomena,  even  in  districts  not  known  to  be  volcanic ; 
for  if  neither  rents  nor  chasms  have  been  formed  on 
the  surface,  the  inference  is,  that  the  elastic  vapour 
would  endeavour  to  escape  by  those  natural  outlets, 
which  exist,  to  a  greater  or  less  extent,  over  the 
whole  globe,  and  from  which,  as  we  have  seen,  both 
gazeous  and  solid  matter  is  so  constantly  given  out 
from  the  bowels  of  the  earth. 

If  these  deductions  be  correct,  we  may  not  only 
understand  why  floods  and  inundations  are  experi- 
enced at  times,  when  it  is  impossible  to  account  for 
their  production  by  any  unusual  or  excessive  fall  of 
rain ;  but,  also,  why  they  are  observed  in  situations, 
where  no  other  sign  of  volcanic  action  is  in  exist- 
ence at  the  time — for  they  are  more  likely  to  occur 
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in  spots,  where  vents  do  not  exist,  and  where  chasms 
have  not  been  formed. 

The  next  phenomena  which  deserve  considera- 
tion are  the  heavy  falls  of  rain,  which  are  sometimes 
experienced  either  at  an  unusual  time  of  the  year, 
or,  if  at  the  regular  season,  to  an  extent  unknown 
at  other  times. 

Now,  the  eruption  of  the  volcano,  which,  it  has 
been  stated,  almost  invariably  occurs  in  the  midst  of 
serene  and  settled  weather,  is  as  invariably  followed 
by  deluges  of  rain,  and  to  such  an  extent  that  the  sur- 
rounding country  is  frequently  entirely  flooded.  This 
effect  may  sometimes  be  due  to  the  immense  volumes 
of  aqueous  vapour,  which  we  know  are  evolved  from 
a  crater  during  eruptions,  and,  often,  for  a  long  time 
subsequently  to  the  discharge  of  scorise  and  lava. 
"  These  vapours,"  says  Lyell,  "  are  condensed  in 
the  cold  atmosphere  surrounding  the  high  volcanic 
peak ;  and  heavy  rains  are  caused,  sometimes,  even 
in  countries,  where  under  other  circumstances  such 
a  phenomenon  is  entirely  unknown."    But  we  also 
witness  the  same  occurrence,  when  no  vapour  is 
given  out  from  volcanic  vents,  and  also  after  earth- 
quakes— when  from  the  absence  of  chasms,  or  rents 
on  the  surface,  the  same  means  for  the  escape  of 
aqueous  vapour  from  the  interior  to  the  exterior  do 
not  exist.    It  is  probable,  therefore,  that  the  effect 
referred  to  in  such  cases  is  to  be  ascribed,  if  we 
adopt  the  theory  of  some  writers  with  respect  to  the 
formation  of  rain,  *to  an  alteration  in  the  electrical 
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state  of  the  air — produced  by  the  evolution  of  some 
gazeous  substance  from  volcanic  foci ;  or,  if  we  adopt 
that  proposed  l)y  Dr.  Hutton,  to  the  escape  of 
caloric,  either  alone,  or  combined  with  aqueous 
vapour;  and  which,  as  we  shall  attempt  to  show 
presently,  would  be  adequate  to  the  purpose.  But, 
whatever  explanation  may  be  given,  as  to  the  cause 
of  this  phenomenon,  the  fact  remains  the  same; 
for,  whenever  satisfactory  evidence  is  afforded  of 
the  existence  of  volcanic  action,  as  known  by  the 
eruption  of  the  volcano  and  the  shock  of  the  earth- 
quake, there,  also,  we  have  proof,  that  these  pheno- 
mena are  invariably  followed  by  a  change  in  the 
climate,  productive  of  heavy  falls  of  rain,  floods,  and 
inundations. 

The  same  changes  and  vicissitudes,  however,  as 
was  before  remarked,  are  also  witnessed  in  situations 
where  no  evidence  exists  of  the  operation  of  this 
cause  on  that  particular  part  of  the  crust  of  the 
globe,  where  they  occur;  for,  although  volcanic 
action  extends  in  different  directions  over  vast  por- 
tions of  the  terrestrial  sphere,  still  there  are  spots, 
where  no  volcano  exists,  and  where  concussions  have 
either  never  been  felt  at  all,  or  only  at  some  long 
antecedent  period. 

The  question,  therefore,  now  is,  are  the  falls  of 
rain,  which  occur  in  these  situations  at  irregular 
periods,  due  to  the  same  causes  as  those,  which 
produce  the  phenomenon  in  general ;  or,  are  they  to 
be  ascribed  to  the  agency  of  some  other  and  different 
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cause  ?  That  the  latter  is  the  case,  we  might  infer 
from  the  fact,  that  no  theory  hitherto  proposed,  with 
respect  to  the  formation  and  descent  of  rain,  will 
account  for  those  sudden  and  unusual  aberrations, 
that  are  experienced  in  certain  situations,  at  par- 
ticular periods  —  although  that  proposed  by  Dr. 
Hutton  does  account  for  certain  anomalies,  that  are 
sometimes  observed  in  the  formation  and  descent  of 
rain.*  As  to  the  immediate  cause  of  the  production 
of  rain,  this  can  only  be  ascribed  to  the  condensation 
of  the  vapour,  which  constantly  exists,  to  a  greater 
or  less  extent,  in  the  atmosphere ;  for  it  is  a  law  of 
nature,  now  absolutely  demonstrated,  that  water  has 
a  tendency  to  assume  the  elastic  form,  at  all  tempe- 
ratures, however  low.f  There  is  not,  therefore,  a 
particle  of  air,  either  in  the  torrid  zone  or  the  frozen 
regions  of  the  north,  free  from  its  given  proportion 
of  aqueous  vapour.  As,  also,  the  vapour,  thus  diffused 
in  the  atmosphere,  is  derived  from  the  waters,  that 
cover  so  large  a  portion  of  the  globe,  this  evapora- 
tion is  constantly  going  on,  to  a  greater  or  less  extent, 
in  all  situations,  and  in  all  climates,  not  only  at 
the  equator,  but  at  the  pole.  Such  being  the  case, 
we  might  suppose,  that  an  undue  accumulation  of 
moisture  would  take  place  in  the  atmosphere,  on  the 
one  hand;  or  that  the  store  would,  on  the  other, 
become  exhausted  in  time.  "But,  as  this  evapora- 
tion is  due  entirely  to  the  active  agency  of  heat. 
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nature  has  fixed  limits,  beyond  which  it  cannot  pass; 
for,  as  the  temperature  on  the  surface  of  the  earth, 
whatever  may  be  its  capricious  changes,  is  confined 
in  every  climate  within  definite  bounds,  —  so  the 
minimum  t^perature  of  any  period,  whether  it  be 
that  of  a  day,  a  month,  or  a  year,  must  set  a  limit  to 
the  accession  of  watery  vapour  in  the  air ;  and  thus, 
in  every  region,  the  equatorial,  the  temperate,  and 
the  polar,  a  strong  and  impassable  barrier  has  been 
fixed  by  nature  to  the  continued  accumulation  of 
moisture  in  the  air  *  As,  also,  this  heat  is  retained 
within  certain  limits,  and  is  differently  distributed 
on  the  surface  of  the  earth,  it  follows,  that  the  rising 
moisture  is  compelled  to  distribute  itself  throughout 
the  different  regions  of  the  great  aerial  volume 
according  to  well-known  and  fixed  laws ;  for  as  there 
is  a  gradation  of  heat  from  the  equator  to  the  poles, 
so  a  given  volume  of  air  will  contain  less  and  less 
moisture,  as  we  leave  the  equator  and  approach  the 
poles. 

It  is  clear,  therefore,  if  these  deductions  be 
correct,  that  not  only  will  a  certain  quantity  of 
vapour  be  present  in  the  atmosphere  at  all  times, 
but,  also,  that  the  proportion  contained  in  a  given 
quantity  of  air  will  vary  in  different  regions — being 
greatest  in  the  equatorial,  and  least  in  the  polar 
regions.  If,  therefore,  any  circumstance  should 
produce  a  condensation  of  the  atmospheric  vapour, 
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either  in  consequence  of  the  accidental  withdrawal 
of  the  sun's  rays,  or  from  the  natural  changes 
in  the  seasons,  so  as  to  cause  its  descent  on  the 
surface  of  the  earth,  we  should  expect  to  find  that 
the  greatest  quantity  that  fell  would  'he  near  the 
equator,  and  the  least  near  the  pole.  That  this 
is  the  case,  in  general,  there  can  he  no  doubt ;  for, 
as  one  writer  justly  observes,  amidst  the  seeming 
diversities,  which  characterize  the  descent  of  rain, 
and  which  impress  on  particular  localities,  qualities, 
which  seem  to  set  all  investigations  at  nought,  we 
may  yet  conclude,  that  the  maximum  descent  of  rain 
will  be  found  in  the  equatorial  regions;  and,  at  the 
same  time,  a  diminution  in  its  quantity  from  those 
regions  to  the  poles.*  If,  therefore,  this  rule  were 
found  to  be  invariably  the  case,  and  if  the  fall  of  rain 
in  all  climates  was  only  observed  on  the  supervention 
of  cold  weather,  or  after  a  sudden  diminution  of  tem- 
perature in  the  surrounding  atmosphere,  the  theory  as 
to  the  formation  of  rain  would  be  simple  enough ;  for 
the  evaporation  produced  by  the  heats  of  summer,  and 
the  condensation  caused  by  the  cold  of  winter,  and 
the  vicissitudes  in  the  temperature  which  occur  at  all 
periods,  would  account  for  the  phenomenon.  But 
there  are  certain  anomalies  of  a  very  marked  cha- 
racter, which  present  themselves  to  our  notice,  and 
which  cannot  be  explained  by  a  reference  to  the 
above  causes  alone ;  for  a  greater  quantity  of  rain  is 
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found  in  one  situation  than  another,  although  both 
happen  to  be  in  the  same  terrestrial  parallel,  or 
latitude;  while,  also,  it  frequently  happens,  that  a 
fall  of  rain  is  observed  at  unusual  periods,  and  when 
the  condensation  of  the  atmospheric  vapour  cannot 
be  accounted  for  by  any  general  diminution  of 
temperature.  Some  of  these  anomalies  have  been 
accounted  for  in  two  different  ways. 

In  the  first  place,  it  has  been  proved,  that  the 
evaporation  on  the  surface  of  the  globe  is  not  the 
same  in  every  latitude,  or  where  the  temperature  is 
equal.  Thus,  the  Mediterranean  Sea,  surrounded  on 
all  sides  by  land,  is  more  heated  than  the  ocean; 
while  the  winds,  which  blow  over  it,  being  drier, 
there  is  a  more  copious  evaporation  than  in  the 
Atlantic  itself.  This  increased  evaporation  must 
therefore  produce,  at  some  subsequent  period,  and 
in  a  certain  portion  of  the  globe,  a  greater  con- 
densation and  fall  of  rain  than  what  is  witnessed 
in  other  situations  in  the  same  parallel.  Again: 
With  the  same  average  temperature  throughout  all 
the  months  of  the  year,  the  different  currents  in  the 
air  will  at  once  introduce  diversities  of  a  very  con- 
siderable kind.  Thus,  the  annual  evaporation  at 
Whydah  has  been  estimated  at  64  inches ;  but,  when 
the  harmattan  blows,  the  rate  is  augmented  to  133 
inches.  This  circumstance  therefore  would  again 
produce,  in  that  particular  locality,  a  greater  fall  of 
rain  than  what  is  observed  in  other  situations,  where 
the  temperature  is  the  same. 
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In  the  next  place,  it  has  been  found,  as  we  have 
before  remarked,  that  rain  frequently  falls,  either 
in  quantities  greater  than  can  be  accounted  for  by 
the  previous  evaporation  from  the  surface,  or  else, 
at  unusual  periods  of  the  year ;  and  when  from  the 
temperature  we  might  infer,  that  evaporation,  and 
not  condensation,  would  be  produced.  To  meet  this, 
and  certain  other  anomalies.  Dr.  Hutton  proposed  a 
theory,  which  differed  from  those  of  all  preceding 
writers.    According  to  this  philosopher,  rain  results 
from  the  mingling  together  of  great  beds  of  air  of 
unequal  temperatures,  and  unequally  stored  with 
moisture — an  opinion  that  has  since  been  adopted  by 
Leslie,  Dalton,  and  other  distinguished  individuals. 
By  this  theory  we  are  able  to  account  for  the  pro- 
duction of  rain  in  situations,  and  at  times,  when  no 
elucidation  is  afforded  by  a  diminution  in  the  general 
temperature  existing  above  the  surface :  as  the  only 
conditions  necessary  for  the  formation  of  rain, 
according  to  the  above  theory,  are  the  accidental 
contact  of  certain  portions  of  air  differently  charged 
with  moisture,  and  of  unequal  temperatures ;  condi- 
tions, which  must  constantly  exist,  to  a  greater  or 
less  extent,  over  the  whole  globe,  and  during  all 
seasons ;  for  neither  caloric  nor  vapour  can  be  imme- 
diately, and,  at  once,  equally  and  uniformly  diffused 
through  the  whole  body  of  the  atmosphere.  One 
portion  of  air,  therefore,  which  contains  a  given 
quantity  of  caloric  and  moisture,  will,  when  brought 
into  contact  with  another  portion,  differently  charged, 
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cause,  according  to  this  theory,  precipitation ;  or,  in 
other  words,  a  fall  of  rain.  By  this  theory,  we  are 
not  only  enabled  to  account  for  the  occasional 
showers,  which  are  experienced  in  all  climates,  inde- 
pendent of  the  periodical  fall  of  rain  at  particular 
seasons,  but  we  can  also  explain  certain  anomalies, 
which  are  observed  in  particular  situations,  and  at 
particular  times. 

Thus,  the  great  atmospheric  currents,  produced 
by  the  trade  winds,  cause  periodical  descents  of  rain, 
which  differ  from  those  in  other  regions.  The  sea 
and  land  breezes,  also,  in  tropical  climates,  by  the 
blending  together  of  opposite  currents,  produce, 
either  daily,  or  at  particular  seasons,  the  phenomenon 
of  rain.  As,  also,  the  heat  of  the  sun,  which  pro- 
duces a  greater  abundance  of  rain  in  certain  regions, 
situated  near  to  the  sea,  or  large  masses  of  water, 
which  afford  a  great  evaporating  surface,  becomes 
the  cause  of  drought  in  situations  farther  removed 
from  the  sources,  whence  the  moisture  is  supplied ; 
so,  on  the  other  hand,  there  is  sometimes  an  absence 
of  all  precipitation,  even  when  currents  of  air,  differ- 
ently charged  with  caloric  and  moisture,  are  mingled 
together.  Thus,  there  are  certain  situations  where 
it  seldom  or  never  rains;  as  in  the  Sahara  of  Africa, 
the  low  coasts  of  Egypt,  and  a  portion  of  the  coast 
of  Peru.  But  then  a  particular  wind  prevails  in 
these  situations ;  and,  as  a  wind  constantly  uniform, 
or  nearly  so,  must,  according  to  the  theory  of  Dr. 
Hutton,  either  produce  constant  precipitation,  or  no 
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rain  at  all,  it  follows,  that  the  permanency  of  the 
wind  in  these  situations  insures  the  permanency  of 
the  result.  Thus,  it  is  the  south-west  wind  which 
prevails  constantly  at  Peru ;  and,  as  it  passes  from 
a  colder  into  a  warmer  region,  its  capacity  for  mois- 
ture becomes  increased,  and  hence  there  is  no  pre- 
cipitation. The  same  cause  will  also  account  for 
the  occurrence  of  rain  in  the  constant  trade  winds; 
while  we  may  also  add,  that  dry  weather  is  usually 
accompanied  by  a  steady  and  uniform  direction  of 
the  wind  in  most  climates,  at  the  same  time  that  the 
winds  are  unsteady  and  variable  in  rainy  weather.* 
But  these  aberrations,  although  exceptions  to  the 
general  rule,  as  regards  the  diffusion  of  vapour  in  the 
atmosphere,  and  its  subsequent  condensation  and 
fall,  are  yet,  it  will  be  observed,  to  a  certain  extent, 
uniform  in  their  result:  for,  either  they  are  felt 
constantly  in  particular  situations;  or  else  their 
occurrence,  when  experienced,  can  be  ascribed  to 
certain  fixed  principles.  Thus,  although  the  quan- 
tity of  rain,  which  falls  in  one  situation,  is  greater 
than  in  another,  in  the  same  latitude,  and  at  a  season 
of  the  year  when  the  temperature  is  equal;  still  the 
annual  average  fall  of  rain  in  any  particular  locality 
will  be  found  nearly  uniform,  and  not  to  vary  to 
any  great  extent,  from  the  operation  of  the  above 
causes  alone:  for  we  know,  that  the  temperature, 
and  the  direction  and  force  of  the  currents  of  air,  or 
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winds,  do  not  vary,  to  any  great  extent,  in  different 
years. 

But  there  are  certain  other  changes  and  vicis- 
situdes, which  cannot  be  explained  by  a  reference 
to  the  above  theory,  more  than  to  any  other;  for 
the  aberrations  are  so  great,  that  it  is  impossible 
to  refer  their  production  either  to  increased  eva- 
poration, on  the  one  hand,  or,  on  the  other,  to  a 
great  and  unusual  mixture  of  the  different  strata  of 
the  atmosphere;  for  the  temperature  is  not  sen- 
sibly increased;  while  the  falls  of  rain  frequently 
occur  in  the  midst  of  very  calm  and  settled  weather. 
Thus,  we  find,  from  a  series  of  observations  that 
were  made  on  the  Malabar  coast,  from  1810  to  1823, 
that  there  was  a  deviation  of  more  than  75  inches  of 
rain,  between  the  result  of  two  years,  at  a  time,  when 
the  difference  of  the  mean  temperature  of  the  same 
years  did  not  amount  to  a  single  degree.  We  have 
also  stated,  that,  as  a  general  rule,  the  quantity  of 
rain,  which  falls  in  inter-tropical  countries,  is  much 
greater  than  what  is  observed  in  extra-tropical  ones. 
Thus,  the  mean  annual  amount  of  rain  on  the  Mala- 
bar coast,  is,  it  has  been  calculated,  about  123  inches 
— while,  in  England,  it  only  amounts  to  31  inches; 
and  at  St.  Petersburgh,  to  16.  But  this  proportion 
is  frequently  reversed;  so  that  we  have  a  greater  fall 
of  rain  in  a  high  northern  latitude  than  what  is 
observed  in  countries  near  the  equator.  Many  in- 
stances have  been  adduced  of  excessive  rains,  for  the 
parallels  on  which  they  fall;   but  the  most  extra- 
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ordinary  are  those,  which  occurred  on  the  continent 
of  Europe,  in  1827,  and  which  are  recorded  in  the 
36th  volume  of  the  Annales  de  Chemie.  Inde- 
pendent of  places,  where  rain,  less  in  amount,  was 
noted  to  have  fallen  in  unusual  quantities,  it  was 
found,  that  at  Joyeuse,  on  the  9th  of  October,  1827, 
there  descended  in  the  space  of  22  hours  only  the 
enormous  amount  of  31  inches — being  as  much  as 
what  is  usually  observed  in  the  same  parallels  during 
the  whole  year.  The  greatest  diurnal  amount,  that 
had  been  observed  in  this  place  during  a  period  of 
23  years,  was  9  inches ;  and  even  this  was  considered 
at  the  time  an  enormous  quantity.  There  also  de- 
scended in  the  space  of  11  days  at  the  same  place 
and  in  the  same  month  38  inches  of  rain — a  quantity 
double  that  which  usually  falls  at  Paris  in  the  space 
of  a  year. 

Again :  In  other  situations  we  find,  that,  instead 
of  the  above  aberrations,  or  an  excessive  fall  for  a 
short  period,  or  during  some  particular  year,  there 
is  a  gradual  increase  for  a  long  series  of  years,  at  the 
same  time  that  the  climate,  or  temperature,  and  all 
other  external  circumstances  remain,  apparently,  as 
before.  It  has  been  satisfactorily  ascertained,  that 
the  quantity  of  rain,  which  falls  annually  at  Paris,  has 
not  varied  in  any  sensible  degree  for  130  years;  but 
it  appears,  from  the  results  of  a  series  of  observations 
made  at  Milan,  that  the  rain  has  been  constantly 
augmenting  from  1764  to  1816,  the  period  during 
which  the  observations  were  made. 
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Now  these  are  anomalies,  which  can  never  be 
explained  by  any  theory  hitherto  proposed;  although 
that  of  Dr.  Button's  does  account,  not  only  for  the 
general  formation  and  descent  of  rain  over  the  whole 
globe,  but  also  for  certain  other  anomalies,  or  excep- 
tions to  the  general  rule.  Such  being  the  case,  we  are 
not  only  bound  to  conclude,  that  the  above  theory, 
when  applied  to  the  general  formation  and  descent  of 
rain,  is  a  correct  one;  but,  also,  that  the  cause  of  the 
changes  and  vicissitudes,  now  referred  to,  must  be 
different  from  that  usually  concerned  in  the  formation 
and  distribution  of  rain  over  the  general  surface  of 
the  globe.  That  this  cause  is  the  same  as  that, 
which  gives  rise  to  the  production  of  the  same  effect 
in  volcanic  districts,  we  might  d  priori  infer,  when 
we  observe,  that  the  usual  causes,  assigned  for  its 
production  in  the  generality  of  cases,  are  insufficient 
to  account  for  the  phenomenon  in  the  instances  under 
consideration. 

We  are  strengthened  in  this  conclusion  by  the 
fact,  that  the  aberrations  of  rain  in  these  particular 
instances  are  peculiarly  characteristic  of  volcanic 
action ;  for,  if  we  peruse  the  accounts,  that  have  been 
transmitted  to  us,  of  those  periods  remarkable  for 
excessive  or  unusual  falls  of  rain,  we  shall  find,  that 
there  is  the  same  order,  or  progressiveness,  in  their 
appearance,  as  with  other  and  well-known  effects  of 
volcanic  action.  Thus,  periods  of  great  rain  have 
usually  been  preceded  by  droughts,  or  hot  and  dry 
seasons ;  the  same  as  we  have  before  remarked  takes 
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place  in  volcanic  districts  at  the  time  of  the  eruption 
of  volcanos.  In  addition  to  the  above  we  shall  find, 
that  the  rain,  in  these  instances,  is  confined  either 
to  particular  localities,  or  certain  portions  of  the 
terrestrial  sphere :  the  same  as  we  have  attempted  to 
show  is  the  case  with  volcanic  action  itself.  Thus, 
rain  is  frequently  found  to  extend  a  considerable 
distance,  in  some  particular  direction,  at  the  same 
time  that  the  width  of  its  range  is  very  limited  ;  for 
we  are  able  in  numerous  cases  to  trace  the  bounda- 
ries of  considerable  falls  of  rain,  as  well  as  the  limits 
of  particular  and  slighter  showers.  Now  it  would 
seem  difficult  to  imagine,  how  any  cause,  existing 
above  the  surface,  could  be  thus  limited  in  its 
operation;  especially  if  we  refer  the  variation  in 
these  instances  to  a  change  of  temperature  in  the  at- 
mosphere; for  the  operation  of  such  an  agent  would  be 
more  general.  Besides  this,  we  have  stated,  that  there 
is  frequently  no  perceptible  variation  in  the  tempe- 
rature of  the  atmosphere,  at  these  particular  periods; 
at  the  same  time  that  unusual  winds  and  currents  of 
air  are  entirely  wanting.  Nor,  on  the  other  hand, 
can  we  ascribe  the  production  of  these  effects  to  the 
mingling  together  of  different  currents  of  air,  differ- 
ently charged  with  heat  and  moisture,  as  the  operation 
of  such  a  cause  must  be  too  partial,  and  would  never 
account  for  the  extent  of  certain  falls  of  rain ;  except 
in  portions  of  the  globe,  where  the  trade  winds  blow; 
or  at  times  when  a  regular  and  unvarying  wind 
prevails  in  some  particular  direction. 
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We  are  thus  furnished  with  a  variety  of  proofs 
in  support  of  the  argument  now  advanced ;  for,  if  the 
causes,  usually  assigned  for  the  formation  and  descent 
of  rain,  are  insufficient  to  explain  its  production  in 
the  instances  under  consideration ;  and  if,  in  addition, 
volcanic  agency  is  found,  at  other  times,  to  produce 
this  particular  effect,  while  the  phenomenon  itself 
appears  to  obey  laws  characteristic  of  this  action,  we 
can  hardly  fail  to  infer,  that  to  the  operation  of  this 
cause  is  to  be  ascribed  the  production  of  rain  in  the 
one  case  as  well  as  in  the  other. 

That  there  is  another  and  a  different  cause  in 
operation,  in  the  instances  that  have  been  considered, 
we  may  also  conclude  from  those  great  and  sudden 
vicissitudes  in  the  air,  which  are  productive  of  snow, 
or  hail  at  one  time,  and  storms  and  hurricanes  at 
another.  In  fact  these  phenomena  illustrate  the 
remarks,  that  have  been  made  with  respect  to  rain, 
much  better,  and  in  a  more  satisfactory  manner, 
than  the  former  as  they  are  exhibited  on  a  grander 
scale;  while,  as  they  offer  so  great  a  difference  to 
the  usual  state  of  the  atmosphere,  the  extent  and 
limits  of  the  variation  are  better  observed;  and  can 
be  more  accurately  defined. 

That  snow  and  hail  should  be  produced  by  the 
agency  of  fire,  or  volcanic  action,  appears  somewhat 
paradoxical  upon  a  first  consideration  of  the  question; 
but  it  will  cease  to  be  so,  if  we  conclude,  that  hail  is 
produced  in  the  same  manner  as  rain,  viz.,  by  the 
mixing  together  of  certain  atmospherical  strata,  of 
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unequal  temperatures ;  and  that  the  difference  in  the 
product  is  merely  an  effect  of  the  greater  difference 
in  the  temperature  and  moisture  of  the  bodies  of  air, 
then  brought  into  accidental  contact.  That  hail  is  pro- 
duced from  the  same  cause  as  rain,  we  may  conclude 
from  the  fact,  that  hail  frequently  precedes  storms  of 
rain,  and  sometimes  accompanies  them,  as  Arago  has 
already  remarked.  It  is  probable,  therefore,  that 
they  have  a  common  origin ;  and  that  the  difference 
observed  is  merely  an  effect  of  the  difference  of  tem- 
perature in  that  part  of  the  atmosphere,  where  they 
are  formed — the  same  as  we  observe  rain  at  one 
season  of  the  year  in  particular  countries,  and  snow 
and  hail  at  another. 

That  the  effects,  now  referred  to,  do  not  proceed 
from  any  general  cause  existing  in  the  atmosphere, 
as  decrease  of  temperature,  or  an  undue  accumu- 
lation of  aqueous  vapour  in  the  upper  and  colder 
regions,  and  its  condensation  there,  seems  proved 
by  the  fact,  that  the  clouds  from  which  hail  descends 
are  generally  situated  very  low.  Thus,  M.  Arago 
mentions,  that  he  has  more  than  once  seen  clouds, 
from  which  hail  would  in  a  few  minutes  later 
have  escaped  abundantly,  cover,  as  with  a  thick  veil, 
the  whole  extent  of  a  valley ;  whilst  the  neighbouring 
hills  enjoyed,  at  the  very  same  time,  a  pure  sky  and 
an  agreeable  temperature.  Von  Buch  also  remarks, 
that  it  very  rarely  hails  on  mountains  in  the  temperate 
climates  of  the  earth ;  and  this  he  attributed  to  the 
low  elevation  of  the  clouds,  from  which  hail  descends. 
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If,  therefore,  hail  be  produced  prmcipally,  or  only, 
in  the  lower  strata  of  the  atmosphere,  we  are  again 
led  to  look  into  the  interior  of  the  globe  for  an 
elucidation  of  the  phenomenon;  as  we  know  of  no 
cause  existing  on  the  surface  of  the  earth,  which 
could  produce  this  effect,  any  more  than  we  can 
understand,  why  those  general  causes,  which  influence 
the  temperature  of  the  surrounding  air,  should  be 
thus  partial  in  their  operation.* 

That  the  process,  which  is  constantly  going  on 
in  the  interior  of  the  globe,  is  sufficient  for  the 
purpose,  we  have  proof  from  the  phenomena,  which 
are  sometimes  witnessed  in  volcanic  districts.  Thus, 
we  frequently  hear  of  hail  and  falls  of  snow  after  the 
eruptions  of  volcanos,  even  in  the  hottest  countries, 
or  during  the  middle  of  summer  in  colder  climates. 
That  in  such  instances  these  effects  are  to  be 
ascribed  to  the  same  cause  as  that,  which  produces 
the  discharge  of  melted  matter,  it  is  unnecessary  to 
attempt  to  prove  on  the  present  occasion;  for  the 
connection  between  these  different  phenomena  is  too 
apparent  to  admit  of  any  doubt.  But  it  will  not 
perhaps  be  so  readily  granted,  that  the  same  cause  is 
productive  of  the  same  effects  in  all  other  situations 
where  they  are  observed;  or,  at  least,  when  they  occur 

*  These  anomalies  have  always  excited  the  attention  of 
philosophers:  among  others,  Voltaj  who  regarded  the  formation 
of  small  flakes  of  ice — the  kernels  of  future  hail-stones — in  the 
month  of  July,  and  during  the  hottest  hours  of  the  day,  as  one 
of  the  greatest  paradoxes  in  meteorology. 
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at  irregular  periods,  or  to  an  unusual  extent  in  the 
accustomed  seasons.  That  such  is  the  case,  however, 
we  may  conclude  from  the  remarkable  circumstance, 
that  in  such  instances  the  formation  of  the  hail  is 
frequently  confined  to  particular  spots,  of  limited 
extent,  and  defined  boundaries.  The  cause,  there- 
fore, must  be  local,  and  not  general;  or,  in  other 
words,  the  decreased  temperature,  which  takes  place 
in  that  portion  of  the  air,  where  the  hail  is  formed, 
cannot  be  ascribed  to  the  abstraction  of  the  sun's 
rays;  for  such  an  effect  could  not  be  thus  limited  in 
its  operation.  Independent  of  the  above,  it  will 
be  found  that  the  falls  of  snow,  or  hail,  which  are 
observed  at  other  times,  run  in  veins,  or  along  parti- 
cular lines  of  the  earth's  surface,  so  that,  although 
the  width  of  their  range  is  very  limited,  they  yet 
extend  in  a  linear  direction  over  considerable  por- 
tions of  the  terrestrial  sphere.  Now,  this  circum- 
stance is  in  my  opinion  one  of  the  most  certain  signs 
of  volcanic  action ;  for  we  have  endeavoured  to  prove, 
that  the  operation  of  this  cause  invariably  takes  place 
along  particular  lines  of  the  earth's  surface. 

It  is,  however,  during  the  occurrence  of  hail 
storms,  that  this  phenomenon  is  best  observed; 
for  it  so  happens  that  hail,  and  not  snow,  is  generally 
produced  at  these  irregular  periods.  By  a  reference 
to  the  facts,  that  have  been  recorded  by  different 
writers,  we  shall  find,  that,  although  the  efiects  of 
such  storms  are  felt  over  considerable  tracts,  their 
lateral  boundaries  are  very  narrow;  and  so  defined, 
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that  it  is  easy  to  ascertain  the  extent  of  their  range. 
That  such  is  the  case,  may  be  gathered  from  the 
tremendous  storm,  which  desolated  so  great  a  por- 
tion of  France  in  July  1788,    "  It  began  in  the 
south,  and  proceeded  in  two  parallel  bands  from  the 
south-west  to  the  north-east;  the  extent  of  one  of 
them  being  175  leagues,  and  of  the  other  200 :  thus 
traversing  nearly  the  whole  length  of  that  great 
kingdom,  and  even  a  portion  of  the  low  countries. 
The  mean  breadth  of  the  eastern  band  was  four 
leagues,  and  of  the  western,  two ;  and  what  is  very 
remarkable,  the  interval  between  the  two  bands, 
amounting  to  five  leagues,  was  deluged  with  heavy 
rain.    Its  progress  from  south  to  north  was  at  the 
rate  of  16  leagues  an  hour;  and  the  continuance 
of  the  hail  at  each  place,  or  town,  was  limited  to 
7  or  8  minutes,"    Another  example  of  the  definite 
extent  of  hail  storms  has  been  recorded  by  Mr. 
Neill,  in  the  Transactions  of  the  Royal  Society  of 
Edinburgh.  In  the  storm  which  occurred  in  Orkney 
on  the  24th  of  July  1818,  a  thick  layer  of  hail,  says 
this  gentleman,  formed  a  tolerably  well  defined  belt 
across  the  island,  in  a  direction  from  south  or  south- 
west to  north-north-east,  "  It  was  about  a  mile  broad, 
and  so  limited  was  its  range,  that  persons,  engaged  in 
digging  turf  two  miles  to  the  westward  of  what 
appeared  to  be  the  very  centre  of  the  storm,  were 
wholly  exempted  from  its  effects." 

Independent  of  the  above,  we  find,  that  hail 
storms  are  peculiar  to  certain  situations,  so  that 
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particular  localities  have  been  designated  as  hail 
countries ;  while  no  assignable  cause,  as  difference  of 
climate  or  temperature,  can  be  given  for  this  pecu- 
liarity. If  so,  and  if  we  are  unable  to  discover  the 
cause  above  the  surface,  it  cannot  be  unphilosophical 
to  search  in  the  interior  of  the  globe,  especially  as 
we  find  a  process  there,  which  gives  rise  to  the  same 
effect  at  other  periods,  as  during  the  eruption  of 
volcanos. 

There  are,  also,  certain  other  phenomena,  which, 
although  they  do  not  bear  so  immediately  on  the  pre- 
sent subject  (for  it  will  be  impossible  to  deduce  the 
same  arguments  from  this  source  as  the  others  in 
support  of  the  hypothesis  now  broached),  may  yet 
furnish  additional  proofs  of  the   connection  be- 
tween atmospherical  changes  and  volcanic  processes. 
These  are  the  occurrence  of  storms  or  hurricanes, 
which,  in  my  opinion,  afford  strong  proof  that  the 
cause  which  produces  them  is  subterranean,  and  not 
atmospherical.    My  reasons  for  believing  this  are 
the  same  as  those,  which  induce  me  to  refer  the 
phenomena,  that  have  just  been  considered,  to  the 
same  source,  viz.,  that  they  are  principally  observed 
in  particular  situations,  at  the  same  time  that  they 
are  confined  to  very  narrow  and  well  defined  limits, 
or  boundaries,  and  particular  lines  of  the  earth's  sur- 
face.    Thus,  one  country  enjoys  a  comparatively 
calm  and  settled  state  of  the  weather;  while  another, 
in  precisely  the   same  latitude,  and  where  the 
climate,  temperature,  and  all  other  external  circum- 
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stances  are  the  same,  is  subject  to  violent  hurricanes. 
This  fact  is  well  known  to  sailors,  who  are  accus 
tomed  to  look  out  and  prepare  for  storms  in  par- 
ticular latitudes,  but  to  repose  with  confidence  and  a 
feeling  of  security  in  others — and  the  experience  of 
ages  confirms  their  belief.  Of  these  regions,  the 
principal  are  the  West  Indies ;  the  Mauritius ;  and 
the  China  Sea,  where,  alone,  the  severest  hurricanes 
are  experienced. 

But  not  only  may  the  whole  globe  be  divided 
into  two  grand  divisions — the  dangerous  and  the 
secure — but  it  will  also  be  found  that  these  pheno- 
mena vary  much  in  different  situations;  a  cir- 
cumstance which  cannot  be  referred  to  mere  dif- 
ference of  climate,  or  temperature,  for  the  variation 
in  this  respect  is  too  trifling  to  admit  of  any  conside- 
ration. Thus  the  hurricane  of  the  West  Indies  is 
different  in  kind  and  degree  to  that  of  the  Mauritius, 
whUe  the  latter  varies  again  from  the  Typhoon  of 
the  China  Sea. 

Since  the  above  observations  were  first  penned 
(for  a  paper  containing,  in  a  condensed  form,  the 
theory  now  proposed  was  translated  into  Spanish, 
and  published  in  one  of  the  medical  journals  of 
Madrid  *  during  my  residence  in  that  capital),  my 
attention  has  been  directed  to  an  able  article  in  the 
Edinburgh  Review  for  January  1839,  being  a  critique 
on  some  works  recently  published  on  the  statistics, 


*  Boletin  de  Medicina,  Cirugia,  etc.,  20th  Aug.,  1835. 
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or  laws  of  storms  and  hurricanes.  The  reviewer 
prefaces  his  remarks  by  observing,  "  it  is  mortifying  \ 
to  the  pride  of  science,  and  a  reproach  to  every  civi- 
lised government  that  we  know  so  little  of  meteor- 
ology— of  the  laws  and  perturbations  of  that  aeriel 
fluid,  which  exists  within  and  around  us — which 
constitutes  the  pabulum  of  life ;  and  in  which  we 
should  instantly  perish,  were  it  either  polluted  or 
scantily  supplied.  Considering  the  earth's  atmo- 
sphere merely  in  its  chemical  and  statical  relations, 
our  knowledge  of  its  properties  is  at  once  extensive 
and  profound.  We  have  decomposed  the  gazeous 
mass  into  its  elements,  and  ascertained  their  separate 
agencies  in  sustaining  and  destroying  life  —  its 
weight,  its  variable  density,  its  altitude,  its  action 
upon  light,  its  electrical  and  magnetical  phenomena, 
its  varying  temperature,  whether  we  ascend  from 
the  earth,  or  move  to  different  points  on  its  surface, 
have  all  been  investigated  vnth  an  accuracy  of 
result  honorable  to  the  industry  and  genius  of  philo- 
sophers. But,  however  great  be  the  knowledge 
which  we  have  acquired  of  our  aeriel  dominions, 
when  in  a  state  of  serenity  and  peace,  we  must  con- 
fess our  utter  ignorance  of  them  in  a  state  of  tumult 
and  excitement.  But  the  last  few  years,"  continues 
this  writer,  "  two  or  three  individuals  have  devoted 
themselves  to  the  study  of  the  gales  and  hurricanes 
that  desolate  the  tropical  seas,  with  a  zeal  and 
success  which  the  most  sanguine  could  never  have 
anticipated.    They  have  not,  indeed,  yet  succeeded 
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in  discovering  the  origin  of  these  scourges  of  the 
ocean;  but  they  have  determined  their  general 
nature  and  character;  and  have  thus  been  able  to 
deduce  infallible  rules,  if  not  to  disarm  their  fury,  at 
least  to  withdraw  us  from  their  power.  Before  the 
attention  of  philosophers  was  directed  to  the  inves- 
tigation of  individual  tempests  and  hurricanes,  it 
was  generally  believed,  that  a  gale  differed  from  a 
breeze  only  in  the  velocity  of  the  air  which  was  put 
in  motion.  The  first  person  who  opposed  himself  to 
this  vulgar  error  was  the  late  Col.  Capper,  of  the  East 
India  Company's  service.  After  studying  all  the 
circumstances  connected  with  the  hurricanes  which 
occurred  at  Pondicherry,  in  1760  and  1773,  this 
intelligent  observer  inferred  that  hurricanes  were 
whirlwinds,  whose  diameter  could  not  be  more  than 
120  miles.  Col.  Capper  also  concluded  that  these 
whirlwinds  had  sometimes  a  progressive  motion. 
These  valuable  observations  seem  to  have  excited 
no  attention  until  Mr.  C.  Redfield  was  also  led  to 
the  subject  by  independent  observations.  He  con- 
cluded with  Col.  Capper,  that  the  hurricanes  of  the 
West  Indies,  like  those  of  the  East,  were  great 
whirlwinds.  He  found,  also,  what  had  been  merely 
hinted  at  by  Col.  Capper,  that  the  whole  of  the 
revolving  mass  of  atmosphere  advanced  with  a  pro- 
gressive motion  (the  direction  being  on  the  coast  of 
America  from  south-west  to  north-east).  Thus  one 
of  the  hurricanes  described  by  Mr.  Redfield  com- 
menced at  St.  Thomas's  on  the  12th  August,  and 


102 


continuing  its  course  by  the  Bahama  Islands  and 
the  coast  of  Florida,  then  passed  along  the  Ame- 
rican shores,  and  terminated  its  devastations  to  the 
south  of  the  island  of  St.  Pierre,  in  Ion.  57°  west  ; 
and  lat.  43°  north.  The  second  hurricane  described 
by  this  gentleman  commenced  at  Barbadoes,  and 
passed  over  St.  Lucia,  St.  Domingo  and  Cuba,  and 
reached  the  northern  shores  of  the  Gulf  of  Mexico 
in  about  30°  of  north  lat.  Here  it  seems  to  have 
been  arrested  by  the  mountains  of  Alleghani;  but 
it,  nevertheless,  occasioned  heavy  rains  over  a  large 
extent  of  country  beyond  this  boundary." 

"  The  storms  of  the  West  Indies  described  by 
Col.  Beid,  like  those  which  have  been  adduced  by 
Mr.  Bedfield,  form  a  sort  of  parabolic  curve  ;  and, 
what  is  peculiarly  interesting  as  well  as  important, 
they  all  pass  over  the  same  lines,  and  all  have  their 
apex  at  the  parallel  of  30°  lat.,  north.  It  also  ap- 
pears that  there  is,  in  all  these  instances,  a  central 
line  along  which  the  hurricane  is  most  severe ;  while 
its  effects  gradually  become  less  and  less  as  it  ex- 
tends, on  either  side,  of  this  particular  line — Mr. 
Bedfield  stating,  that,  although  the  general  width  of 
the  tract,  more  or  less  influenced  by  the  hurricanes 
v^itnessed  by  him  was  from  500  to  600  miles,  yet 
the  severe  effects  of  the  storm  were  only  felt  over  a 
width  of  about  150  to  250  miles."  Now  these  cir- 
cumstances are  not  only  characteristic  of  volcanic 
action  in  general,  but  they  are,  also,  peculiar  to  the 
atmospherical  phenomena  before  referred  to ;  for  we 
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have  seen,  that  falls  of  rain  in  certain  cases,  and 
storms  of  hail,  in  general,  are  confined  to  very  nar- 
row boundaries,  although  they  extend  over  con- 
siderable tracts  in  some  particular  direction. 

In  a  late  number  of  the  Philosophical  Magazine 
there  are  some  observations  of  Mr.  Martin,  which 
show,  in  another  point  of  view,  the  intimate  connec- 
tion, which  appears  to  exist  between  hurricanes  and 
storms  of  hail.    This  gentleman  says,  that  there  is 
only  one  way  in  which  he  supposes  such  masses  of 
ice,  as  are  sometimes  formed,  can  be  suspended  long 
enough  in  the  air  to  grow  to  such  enormous  sizes,  and 
that  is  by  the  assistance  of  a  nebular  whirlwind ;  with 
sufiicient  power  to  keep  them  in  its  whirl,  and  to 
resist  the  earth's  attraction,  whilst  the  concretive 
action  is  going  on ;  till  their  momentum  overcomes 
the  suspending  power,  or  till  they  are  thrown  beyond 
the  range  of  its  intensity.  This  inference  is,  no  doubt, 
a  correct  one,  for  we  have  already  seen  that  hurri- 
canes are  only  progressive  whirlwinds :  while  we 
have  before  inferred  that  these  and  hail  storms  are 
produced  by  the  same  causes-.    But,  independent  of 
the  above  inference,  Mr.  Martin  also  states  that  he 
once  saw  a  narrow  column  of  dark  vapour,  which  he 
could  distinctly  observe  to  be  in  rapid  rotary  motion^ 
and  passing  from  one  cloud  to  the  other. 

Another  law,  characteristic  of  these  phenomena, 
is  their  limited  duration,  not  only  generally,  but,  in 
each  spot  over  which  they  pass.  Thus,  the  rate  of 
progress  of  the  hurricanes  described  by  the  observers 
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referred  to,  was  from  15  to  20  miles  an  hour;  and 
the  duration  of  the  most  violent  portion  of  the  storm 
m  each  spot  over  which  it  passed,  was  from  7  to  12 
hours.    The  same  law  is  characteristic  of  hail  storms, 
except  that  in  these  latter  the  rate  of  progress  is 
greater  and  the  period  of  their  duration  less— at 
least  if  we  limit  the  duration  of  the  storm  to  the 
descent  of  hail.    Thus,  the  hail  storm  which  occur- 
red in  France,  and  before  described,  did  not  continue 
in  the  different  places  which  it  visited  more  than 
7  or  8  minutes,  while  the  velocity  of  the  two  bands, 
which  travelled  on  at  the  same  rate,  was  about 
16  leagues  an  hour.    But  we  ought  not  to  limit  the 
duration  of  the  storm  to  the  period  when  the  hail 
falls,  for  certain  other  phenomena  peculiar  to  storms 
in  general,  and  which  properly  mark  their  com- 
mencement and  decHne,  continue  for  a  longer  period 
— the  same  as  we  observe  the  eruption  of  the  volcano 
and  earthquakes  to  be  ushered  in  by  certain  signs, 
which,  it  may  be  observed,  are  all  atmospherical. 
If,  therefore,  hurricanes  obey  the  same  laws,  as 
other  well-known  effects  of  volcanic  action ;  and  if 
the  latter,  as  we  have  attempted  to  show  in  another 
place,  are  usually  accompanied  by  atmospherical 
changes  and  vicissitudes,  we  can  hardly  fail  to  con- 
clude that  they  are  produced  by  one  and  the  same 
cause — particularly  as  no  theory  has  yet  been  pro- 
posed which  satisfactorily  accounts  for  the  produc- 
tion of  storms  and  hurricanes. 

But,  independent  of  the  inferences  and  deduc- 
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tions  to  be  drawn  from  the  above  indirect  proofs, 
there  are  other  circumstances  which  would  seem  to 
afford  additional  evidence  that  volcanic  action  is  in 
operation  at  these  particular  periods.    Thus,  storms 
are  frequently  ushered  in  by  the  same  state  of  the 
air  as  that  which  usually  precedes  volcanic  erup- 
tions.   This  is  an  unusually  calm  and  settled  state 
of  the  atmosphere,  which  having  been  frequently 
observed,  has  probably  given  rise  to  the  popular 
adage,  that  after  a  calm  comes  a  storm.  There 
also  seems  to  be  at  these  periods  an  evolution  of 
electric  matter;  and  which,  as  is  well  known,  is  a 
common  result  of  the  operation  of  volcanic  action  in 
the  interior  of  the  globe — for  there  is  always  a  great 
discharge  of  electric  matter  during  the  eruption  of 
volcanos  and  the  shocks  of  earthquakes.    Thus,  in 
one  of  the  Barbadoes  hurricanes,  as  we  are  informed 
by  Colonel  Reid,  a  large  portion  of  the  trees  in  an 
extensive  forest  in  this  island  perished,  without  being 
blown  down — an  effect  that  could  only  have  been 
produced  by  electricity.     Th'^re  is  also  another 
phenomenon,  which  presents  itself  to  our  notice  on 
these  occasions,  and  which  is  common  during  the 
occurrence  of  terrestrial  concussions.    This  is  the 
appearance  of  a  pecuhar  and  singular  cloud.  Thus, 
in  the  Barbadoes  hurricane  of  1831,  Mr.  Simons  of 
St.  Vincent  observed,  before  the  storm  reached  that 
island,  a  cloud  to  the  north  of  him,  so  threatening 
in  its  aspect,  that,  as  he  informed  Col.  Beid,  he  had 
never  seen  anything  so  alarming,  during  a  residence 
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of  40  years  in  the  tropics.  It  was  of  an  olive  green 
colour.  Mr.  Simons  hastened  home,  and,  by  nailing 
up  his  doors  and  windows,  saved  his  house  from  the 
general  calamity. 

The  same  phenomenon  has  not  only  been 
observed  at  other  times ;  but  it  is  usually  consi- 
dered to  be  the  harbinger  of  an  earthquake,  in  those 
countries  where  the  latter  are  frequent.  Thus  Dr. 
Stukely  states,  it  has  been  generally  remarked  in 
the  history  of  earthquakeas,  that  they  begin  in  calm 
weather  with  a  black  cloud.*  Again:  the  earth- 
quake which  occurred  in  Naples,  in  1730,  was  ac- 
companied by  an  atmosphere  overcharged  with 
dense^  low,  immoveable  clouds,  which  shortly  after- 
wards disappeared. 

In  addition  to  the  above,  there  are  certain 
other  phenomena  observed  at  the  time  of  the  occur- 
rence of  storms  and  hurricanes,  which  afford  more 
direct  evidence  in  support  of  our  conclusion.  In  the 
first  place,  it  appears  certain  that  earthquakes  have 
sometimes  been  felt  ^simultaneously  with  the  storm ; 
for,  in  the  hurricanes  of  1780,  two  of  the  most  tre- 
mendous visitations  of  physical  power  which  have 
been  let  loose  upon  the  globe,  concussions  were 
experienced.  In  the  first  of  these  instances,  after 
the  tempest  had  abated,  the  sea,  as  we  are  told, 
exhibited  an  awful  scene ;  the  waves  swelled  to  an 
amazing  Ijeight,  rushed  with  indescribable  impetu- 


*  Phil.  Trans,,  Vol.  10,  p.  110.    Ih.,  Vol.  1,  p.  46. 
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osity  on  the  land,  and  overwhelmed  the  town  of 
Savannah  Le  Mar.  When  the  waters  began  to 
abate,  a  most  severe  shock  of  an  earthquake  was 
experienced.  In  the  second,  called  the  great  hurri- 
cane, and  which  followed  in  about  three  weeks,  Sir 
George  Rodney  stated,  that  nothing  but  an  earth- 
quake could  have  occasioned  the  foundations  of 
the  strongest  buildings  to  be  rent ;  and  he  therefore 
concluded,  that  the  violence  of  the  wind  prevented 
the  inhabitants  from  feeling  the  earthquake  which, 
he  was  assured,  attended  the  storm. 

In  the  next  place  it  will  be  seen,  by  a  refer- 
ence to  any  geological  work,  that  the  district  de- 
scribed by  Mr.  Redfield  and  Col.  Reid,  and  over 
which  the  hurricanes  of  the  West  Indies  usually 
pass,  is  evidently  volcanic ;  and,  what  is  still  more 
remarkable,  the  course  pursued  by  these  storms 
passes  over  the  very  track  marked  out  by  geologists 
as  the  lines  and  boundaries  of  the  volcanic  action 
in  these  regions.  "  The  volcanic  islands  of  the 
Antilles,"  observes  one  writer,  "  seem  to  be  the  links 
which  connect  the  chain  of  primary  mountains  in 
the  Caraccas  with  that,  which  runs  across  the  islands 
of  Porto  Rico,  St.  Domingo,  Jamaica,  and  Cuba ; 
while  the  connection  is  evidently  extended  through 
the  whole  of  the  Leeward  and  Windward  islands, 
which,  with  the  above,  form,  as  is ''well  known,  a 
regular  crescent.  The  connection  between  these 
different  volcanic  islands,  is  evinced  from  the  earth- 
quakes, to  which  the  non-volcanic  chains  above 
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mentioned  are  so  subject,  ceasing  upon  the  break- 
ing out  of  an  eruption  in  one  of  the  volcanos  of  the 
neighbouring  islands."* 

Col.  Reid  has,  also,  with  much  labour  and  most 
praiseworthy  zeal,  traced  the  course  and  situation  of 
the  hurricanes  of  the  southern  hemisphere ;  and  it 
is  a  remarkable  fact,  and  confirmative  of  the  state- 
ment now  made,  that  the  whole,  viz.  13  in  number, 
took  place  in  the  neighbourhood  of  volcanic  dis- 
tricts. The  greater  number  of  these  occurred  near 
to  the  Mauritius  and  the  Island  of  Madagascar,  a 
well-known  volcanic  region;  for  there  is  an  active 
volcano  in  the  isle  of  Bourbon;  while,  in  Mada- 
gascar, eruptions  are  recorded  to  have  taken  place, 
although  we  are  not  furnished  with  particulars  as  to 
their  frequency,  violence,  and  extent.  Hence  we 
see  the  truth  of  the  opinion,  which  prevails  among 
seamen,  that  hurricanes  are  frequently  avoided  by 
ships  steering  a  course  to  the  eastward  of  the  Mau- 
ritius. 

The  exceptions  to  the  above,  referred  to  by 
Col.  Reid,  are  the  Albion's  in  5°  of  south  lat,  and  in 
90°  of  west  longitude ;  and  the  Bridgewater's  and 
the  Ganges,  on  the  western  coast  of  South  America, 
near  to  Chili  and  Peru.  Now  it  so  happens  that 
both  these  districts  are  volcanic,  the  former  being 
to  the  westward  of  that  remarkable  chain  before 
described,  and  which  extends  from  Barren  Island, 


*  Rees'  Cyclop(cdia. 
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through  Java,  Sumatra,  and  the  Philippine  Islands, 
etc. ;  while  the  latter  situation  is  close  to  the  line  of 
volcanos,  which  it  has  been  already  stated  extends 
from  Cape  Horn  to  California,  and  probably  much 
further  north.  The  hurricanes,  or  typhoons,  of  the 
China  Sea  have  not  been  analysed  by  Col.  Reid, 
which  is  unfortunate,  as  this  sea  is  bounded  on  one 
side  by  the  volcanic  chain  just  referred  to — the  course 
and  extent  of  which  have  been  particularly  de- 
scribed in  a  former  part  of  this  work.  There  are 
in  fact  few,  if  any,  situations  where  volcanic  action 
is  going  on  to  a  greater  extent,  or  where  the  bound- 
aries are  better  defined.  It  would  have  been  in- 
teresting, therefore,  to  have  shown,  by  the  same 
proofs  as  have  been  adduced  in  the  former  instances, 
that  the  course  of  these  hurricanes  is  along,  or  paral- 
lel to,  this  volcanic  line.  That  such  will  be  found  to 
be  the  case,  I  have  little  doubt;  but  as  we  have 
no  proof  on  the  subject,  we  must  rest  contented  with 
the  facts,  that  have  been  recorded  respecting  the 
hurricanes  of  the  West  Indies ;  for  the  other  hur- 
ricanes described,  although  occurring  in  a  volcanic 
district,  cannot  be  proved  to  proceed  along  a  well- 
known  and  visible  line  marked  by  volcanos,  either 
active  or  extinct,  as  the  vents  must  be  situated 
beneath  the  waters  of  the  ocean,  where  all  evidence 
of  this  kind  is  necessarily  wanting.  ' 

Sufficient,  however,  has  been  accomplished  by 
the  labours  of  these  gentlemen  to  prove,  in  my 
humble  opinion,  not  only  that  my  previous  conclusion 
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was  a  correct  one,  viz.  that  hurricanes  are  principally 
observed  in  volcanic  districts  ;  but  also  to  show,  as 
the  result  of  the  data  they  have  collected,  that  these 
phenomena  are  confined  to  particular  and  well  defined 
lines  of  the  earth's  surface.  This  proof  is  also  the 
more  valuable  on  account  of  its  coming  from  disin- 
terested witnesses ;  as  these  writers,  in  describing  the 
situation  in  which  the  principal  hurricanes  have  been 
experienced,  are  either  ignorant  that  the  tracks  which 
they  have  marked  out  as  the  course  of  the  storms  are 
volcanic ;  or,  if  aware  of  the  fact,  have  not  brought 
forward  any  arguments,  or  drawn  any  conclusion  in 
consequence,  as  to  the  probable  connection  between 
these  phenomena  and  volcanic  action.  When,  how- 
ever, we  refer  to  certain  geological  works,  and  trace 
out  the  various  volcanic  lines  which  have  been  dis- 
covered, as  extending  in  particular  and  different  direc- 
tions over  the  earth's  surface ;  and  when  we  turn  to 
the  accounts  given  by  these  meteorological  inves- 
tigators, and  observe  that  the  tracks  over  which  the 
storms  pass,  as  delineated  on  the  maps  affixed  to 
their  works,  are  not  only  similar  in  extent  and  width ; 
but  that,  in  addition,  they  are  situated  either  in  the 
immediate  neighbourhood  of  well-known  volcanic 
regions,  or  else  embrace  the  very  self  same  lines  of 
the  terrestrial  sphere;  we  can  hardly  fail  to  infer 
that  there  must  be  some  intimate  connection  between 
these  atmospherical  phenomena,  and  the  process 
which  we  know  is  going  on  beneath  the  surface. 
Did  it  so  happen,  however,  that  the  tracks  thus 
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marked  out  exhibited  no  direct  proofs  of  the  existence 
of  this  action  beneath  the  surface ;  still  we  might, 
even  then,  deduce  arguments  in  proof  of  this  connec- 
tion, from' the  facts  that  have  been  recorded,  as  to  the 
progress,  extent,  duration  and  character  of  hur- 
ricanes ;  for  it  would  seem  that  they  are  governed 
by  the  same  laws  as  the  other  effects  of  volcanic 
action,  viz.,  their  progression  along  particular  and  well 
defined  lines,  and  their  limitation  to  well  marked  and 
narrow  boundaries.    If,  therefore,  storms  be  due  en- 
tirely to  the  operation  of  volcanic  action,  and  if  there 
be,  as  we  have  a  right  to  infer,  an  evolution  of  electric 
or  other  matter  from  the  interior  to  the  exterior,  at 
the  time  of  their  occurrence;  we  shall  not  only  be  able 
to  arrive  at  a  fair  and  rational  elucidation  of  the  imme- 
diate cause  of  the  production  of  these  phenomena;  but 
we  may  also  be  enabled  to  explain  many  anomalies, 
which  are  observed  at  the  time  of  their  occurrence, 
and  which  are  inexplicable  by  any  other  theory. 

Now  we  know,  that,  whenever  volcanic  action 
is  in  existence  in  the  interior  of  the  globe,  there  is, 
either  constantly,  or  at  irregular  and  distant  periods, 
an  evolution  of  gazeous  matter  on  the  surface  of  the 
earth — and  which  escapes  equally  from  the  vents  of 
volcanos ;  the  chasms  formed  by  earthquakes ;  and  the 
mouths  of  springs.  If,  therefore,  hurricanes  be  pro- 
duced by  the  agency  of  volcanic  action,  we  can  only 
infer,  that  they  are  the  effect  of  the  sudden  evolution 
of  gazeous  matter  along  the  line  or  track,  which  they 
pursue.    Not  that  I  mean  to  affirm,  that  the  wind 
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produced  in  these  instances,  is  simply  the  gazeous 
matter  evolved  from  volcanic  foci,  but  only  that  this 
evolution  is  the  cause  of  the  phenomenon,  for  it  may 
be  produced  in  two  or  three  different  ways. 

In  the  first  place  we  may  presume,  that,  when- 
ever aeriform  matter  escapes  from  volcanic  foci, 
caloric  is  given  out  at  the  same  time ;  as  we  know  to 
be  the  case  when  gazeous  substances  are  evolved 
from  the  vents  of  volcanos  ;  the  fissures  formed  by 
earthquakes ;  and  the  mouths  of  those  springs  that 
penetrate  to  the  reservoirs  of  melted  matter.  It  is 
clear  therefore  that,  if  aeriform  matter,  of  a  tempe- 
rature higher  than  the  surrounding  atmosphere,  be 
evolved  at  a  particular  point,  or  along  a  particular 
line  of  the  earth's  surface,  a  partial  vacuum  will  be 
produced  ;  the  consequence  of  which  must  be  the 
sudden  rush  into  the  vacant  space  of  the  colder  air 
which  surrounds  it.  The  effects  referred  to,  however, 
may  be  produced  simply  by  the  condensation  of  an 
immense  quantity  of  gazeous  matter  in  the  subter- 
ranean reservoirs ;  and  its  escape,  with  a  force  and  a 
power  sufficient  to  overcome  all  resistance,  through 
any  chinks,  or  openings,  whether  natural  or  artificial, 
that  may  exist  on  the  crust  of  the  globe,  immediately 
above  the  reservoirs.  This  inference  seems  confirmed 
by  the  nature  of  hurricanes,  which,  as  we  have  stated, 
are  now  proved  to  be  whirlwinds — the  very  effect 
that  would  be  produced  by  the  escape  of  air,  or  other 
gazeous  matter,  through  small  openings,  or  chinks ; 
the  same  as  when  eddies  or  whirlpools  are  formed 
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by  the  rush  of  water  from  a  small  pipe,  or  apper- 
ture  into  a  reservoir. 

But  not  only  are  we  enabled  to  account  for 
what  would  otherwise  be  inexplicable,  by  a  refer- 
ence to  the  causes  known  to  be  in  operation  above 
the  surface,  and  which  influence  the  production  of 
ordinary  winds,  and  currents  of  air;  but  we  may 
also  explain  by  the  same  theory,  what  otherwise  ap- 
pears to  be  a  perfect  anomaly,  viz.,  that  the  force 
and  direction  of  the  wind  is  contrary  to  that  which 
the  hurricane  takes.  In  fact,  we  should  expect  to 
find,  if  gazeous  matter,  either  from  increased  con- 
densation, or  other  cause,  is  escaping  with  force 
along  a  particular  line  of  the  earth's  surface,  that 
the  rush  of  this  matter  into  the  atmosphere  would 
be  in  a  contrary  direction  to  that  which  marks  the 
escape  of  the  pent  up  gas  along  the  surface. 

^here  is,  also,  another  phenomenon,  which 
admits  of  explanation  by  a  reference  to  the  opera- 
tion of  the  same  cause ;  and  which  has  been  par- 
ticularly dwelt  upon  by  Col.  Reid,  and  the  other 
observers.  This  is  the  fact,  that  the  atmospherical 
cylinder,  at  first  small,  gradually  enlarges  in  circum- 
ference, until  at  last  it  terminates,  at  the  end  of  the 
line,  in  ordinary  and  casual  winds ;  for  the  longer  the 
gazeous  matter  continued  to  escape,  the  larger  would 
be  the  circles  produced  by  it — an  effect  readily 
observed  in  an  aqueous  body. 

If  these  deductions  be  correct,  we  are  bound  to 
infer,  that  those  grand  phenomena  of  Nature,  termed 
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hurricanes,  are  produced  by  the  operation  of  a  cause, 
which  exists  in  the  interior  of  the  globe;  and  is  that 
usually  designated  volcanic  action.  Granting  this, 
we  derive  another  argument  in  proof  of  the  theory 
that  has  now  been  given ;  for  if  the  above  pheno- 
mena are  produced  by  this  cause,  we  may  reason- 
ably infer  that  those  atmospherical  vicissitudes, 
which  have  been  before  considered,  are  so  also — par- 
ticularly as  they  obey  the  same  laws,  and  are  inex- 
plicable by  any  other  theory. 

I  shall  therefore  assume,  for  the  moment,  that 
this  conclusion  is  a  correct  one,  and  pass  on  to  the 
history  of  particular  epidemics;  in  order  to  show,  that 
at  such  periods  atmospherical  phenomena  and  ter- 
restrial concussions  prevail  generally,  and  along  the 
same  lines,  or  portions  of  the  globe,  as  the  diseases 
themselves.  For  this  purpose  two  diseases  have 
been  selected;  viz.,  the  black  death  of  the  HI  4th 
century,  and  the  epidemic  cholera, — the  one  re- 
markable in  the  history  of  such  plagues,  for  the 
extent  of  its  range,  and  the  amount  of  its  ravages, 
and  the  other  as  having  occurred  within  our  own 
time,  and,  therefore,  interesting  as  well  as  import- 
ant to  the  majority  of  persons;  for  the  facts  connected 
with  the  prevalence  and  progress  of  the  cholera 
must  be  fresh  in  the  recollection  of  all,  while  neither 
the  disease,  nor  those  phenomena  which,  as  I  infer, 
are  connected  with  it,  have  yet  entirely  subsided. 


CHAPTER  II. 


Commencing  with  the  black  death,  we  find  that 
this  disease,  like  most  other  plagues,  first  appeared 
in  the  east,  and  then  slowly  and  gradually  spread 
itself  over  Asia  and  Europe  by  a  route,  which  has 
been  already  detailed ;  having  broken  out  in  China 
in  the  year  1333,  just  15  years  before  its  appearance 
in  Europe.  Unfortunately,  we  have  no  very  exact 
accounts  of  the  phenomena,  which  attended  the  first 
outbreak  of  the  malady,  nor  of  the  number  of  times 
the  disease  reappeared,  before  it  reached  the  confines 
of  Asia.  If,  however,  the  statements,  handed  down 
to  us  by  contemporary  writers,  are  to  be  depended 
on,  the  irruptions  of  the  disease  in  China  must 
have  been  awful  in  the  extreme,  and  the  subsequent 
returns  frequent  and  terrible,  for  we  are  assured 
that  5,000,000  perished  in  one  year. 

Simultaneously  with  the  outbreak  of  the  malady 
commenced  a  series  of  terrestrial  commotions,  almost 
unexampled  in  the  history  of  such  phenomena;  for 
we  find,  that  a  few  months  after  the  severe  visitation, 
just  referred  to,  an  earthquake  occurred  at  and  near 
Kingsai;  and  so  severe  was  the  concussion  that  the 
mountains  of  Ki-ming-chan  fell  in,  and  a  lake  was 
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formed  of  more  than  a  hundred  leagues  in  circum- 
ference, where  thousands  we  are  told  found  their 
grave.  These  concussions  continued  to  return  in 
China,  at  short  intervals,  for  many  years ;  as  we 
have  it  recorded  that  an  earthquake,  which  con- 
tinued ten  days,  occurred  in  Kingsai  in  1338,  and 
again  in  1339,  when  the  mountain  Hon-tchang  was 
swallowed  up.  From  this  time  they  became  more 
and  more  frequent,  until  the  year  1347,  when  they 
subsided  altogether,  or  did  not  prevail  to  the  same 
extent,  for  we  have  no  further  accounts  of  similar 
catastrophes.  But,  independent  of  the  above,  there 
are  other  phenomena,  which  deserve  consideration  on 
the  present  occasion ;  for  if  the  deductions  before 
made  be  correct,  we  are  bound  to  conclude  that 
certain  atmospherical  vicissitudes  are  also  proofs  of 
the  connection,  which  I  have  attempted  to  show 
exists  between  epidemic  diseases  and  volcanic  action. 
We  will,  therefore,  briefly  inquire  what  phenomena 
of  this  kind  were  observed,  during  the  march  of  the 
black  death  of  the  14th  century. 

As  was  to  have  been  expected  no  account  has 
been  transmitted  to  us  of  such  phenomena  previous 
to  the  commencement  of  the  disease  in  China ;  but 
we  find  that,  simultaneously  with  the  outbreak  of  the 
malady  in  that  country,  a  parching  drought  pre- 
vailed in  the  tract  of  country  watered  by  the  livers 
Keang  and  Hoai.  This  was  followed  by  such  violent 
torrents  of  rain  in  and  about  Kingsai,  at  that  time 
the  capital  of  the  empire,  that,  according  to  tradition, 
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more  than  400,000  people  perished  in  the  floods.  In 
the  succeeding  year,  an  unexampled  drought  was 
felt  in  Tche;  and  in  Kou-kouang  and  Ho-man  a 
drought  prevailed,  accompanied  by  innumerable 
swarms  of  locusts,  while  famine  and  pestilence,  as 
usual,  followed  in  their  train.  IVom  this  time  there 
was  a  constant  succession  of  rain  and  floods  in  China; 
and  in  the  year  1338,  after  three  months  rain  in 
Pien-tcheou  and  Leang-tcheou  there  followed  un- 
heard of  inundations  which  destroyed  seven  cities. 
Violent  rains,  with  floods  and  inundations,  continued 
to  recur,  and  to  devastate  various  districts  until  1347; 
when,  as  we  are  informed,  the  fury  of  the  elements 
subsided  in  China — being,  it  may  be  observed, 
about  the  same  time  as  the  cessation  of  the  terres- 
trial concussions. 

The  disease  then  spread,  in  a  westerly  direc- 
tion, across  the  continent  of  Asia  to  the  shores  of  the 
Black  Sea,  committing  the  same  devastations  in  the 
countries  situated  on  this  line  of  route  as  in  China,  for 
we  are  informed  that  India  was  nearly  depopulated  ; 
while  Tartary,  the  Tartar  kingdom  of  Kaptschak, 
Mesopotamia,  Syria,  and  Armenia,  were  covered 
with  dead  bodies.  It  was  not  until  1347  that  the 
plague  broke  out  in  Constantinople,  having  previ- 
ously ravaged,  however,  the  districts  between  this 
city  and  the  Black  Sea ;  or,  according  to  the  general 
Byzantine  designation,  "  the  country  of  the  Hyper- 
borean Scythians ! "    It  would  also  appear  to  have 
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been  as  severe  in  this  situation  as  in  the  former;  for 
we  learn  from  the  same  sources,  that  the  countries 
between  those  then  great  routes  of  commerce — or 
Constantinople  and  the  Black  Sea— were  nearly  de- 
populated. Indeed,  it  was  reported  to  Pope  Clement, 
that  throughout  the  east  23,000,000  were  carried 
off;  and  this  too,  it  is  said,  independent  of  the  mor- 
tality in  China.  But  this  probably  is  an  exaggera- 
tion ;  although,  from  the  accounts  handed  down  to 
us,  it  is  certain,  that  the  ravages  of  the  disease  were 
great  beyond  all  calculation  and  behef. 

Although  there  can  be  little  or  no  doubt  that 
the  districts  thus  visited  by  the  disease  also  expe- 
rienced, to  a  greater  or  less  extent,  the  same  terres- 
trial commotions  and  atmospherical  phenomena, 
which  we  know  took  place  in  China,  we  have  no 
authentic  records  to  refer  to  for  proof  of  this  opinion. 
We  must,  therefore,  rest  contented  with  the  evi- 
dence to  be  derived  on  this  point  from  other  countries 
visited  by  the  disease ;  and  where,  from  the  differ- 
ence in  their  state  of  civilisation  and  learning  the 
phenomena,  that  then  occurred,  were  noted  and  re- 
corded by  the  writers  of  that  period. 

The  disease,  on  reaching  the  borders  of  Asia, 
did  not  appear  to  have  lost  much  of  its  intensity 
and  malignity;  for  we  learn,  that  in  Aleppo  500 
died  daily ;  while  22,000  people  and  most  of  the 
animals  were  carried  off  in  Gaza  within  six  weeks. 
Kairo,  we  are  told,  lost  daily,  when  the  plague  was 
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raging  with  its  greatest  violence,  from  10  to  15,000; 
being  as  many  as  in  modern  times  great  plagues 
have  carried  olf  during  their  whole  course.* 

From  Constantinople  the  epidemic,  still  con- 
tinuing its  westerly  course,  appeared  as  early  as 
1347  in  Cyprus,  Sicily,  some  of  the  sea  ports  in 
Italy,  and  also  Marseilles ;  the  remaining  islands  of 
the  Mediterranean,  particularly  Sardinia,  Corsica, 
and  Majorca,  having  been  visited  in  succession. 
"  Foci  of  contagion  existed  also  in  fall  activity  along 
the  whole  southern  coast  of  Europe;  when  in 
January  1348  the  plague  appeared  in  Avignon, 
and  in  other  cities  in  the  south  of  France  and  north 
of  Italy,  as  well  as  in  Spain." -f 

Referring  to  the  accounts  transmitted  to  us  of 
the  intensity  of  the  disease  in  this  route,  we  find  it 
recorded,  that  Cyprus,  one  of  the  first  towns  visited, 
was  almost  depopulated.  Italy  is  said  to  have  lost 
nearly  half  its  inhabitants ;  and  this  account  is  ren- 
dered credible  by  the  immense  losses  of  individual 
cities  and  provinces.  In  Florence  there  died,  as 
we  are  told,  60,000;  in  Venice,  100,000;  and  in 
Avignon  the  mortality  was  so  great  that  the  Pope 
found  it  necessary  to  consecrate  the  Rhone,  that 
bodies  might  be  thrown  into  the  river  without 
delay,  as  the  church-yards  would  no  longer  hold 
them.  In  Sardinia  and  Corsica,  according  to  the 
account  of  the  distinguished  Florentine,  John  Vil- 


*  Hecker,  On  the  Black  Death  of  the  ]4th  Century. 
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lano,  who  was  himself  carried  off  by  the  plague, 
scarcely  a  third  part  of  the  population  remained 
alive ;  and  it  is  related  of  the  Venetians,  that  they 
engaged  ships  at  a  high  rate,  to  retreat  to  the 
islands,— so  that  after  the  plague  had  carried  off 
three-fourths  of  the  inhabitants,  that  proud  city  was 
left  forlorn  and  desolate.  From  Avignon  the 
plague  spread  itself  through  France  with  the  same 
virulence ;  for  it  is  stated  that  in  many  places  not 
more  than  two  in  twenty  of  the  inhabitants  remained 
alive  *  At  Marseilles,  16,000  died  in  the  short 
space  of  a  month.  Many  were  struck,  as  if  by 
lightning,  and  died  on  the  spot ;  and  this  more  fre- 
q;iently  among  the  young  and  strong  than  the  old. 
Flight  from  infected  cities  seldom  availed  the  fear- 
ful ;  for  the  germ  of  the  disease,  to  use  the  language 
of  the  historians,  adhered  to  them;  and  they  fell 
sick,  remote  from  assistance,  in  the  solitude  of  their 
country  houses. 

The  epidemic  next  appeared  in  England,  and 
with  the  same  fatality;  for  the  sick,  who  were  at- 
tacked with  vomiting  or  spitting  of  blood,  died  in 
some  cases  immediately;  in  others,  within  twelve 
hours,  or  at  the  latest  in  two  days.f  It  first  broke 
out  in  the  county  of  Dorset,  and  thence  spread  with 
unexampled  rapidity  through  the  counties  of  Devon 
and  Somerset;  and,  after  attacking  Bristol  and 
Gloucester,  reached  Oxford,  and  ultimately  London. 

*  Wood  Historia  et  Antiquitates  Universit.  Oxon, 
f  Barnes  Hist,  of  Edward  III.,  p.  432. 
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From  this  the  malady  extended  itself  northwards ; 
most  of  the  large  cities  in  this  direction,  as  Nor- 
wich, Leicester,  Yarmouth,  and  York,  having  suf- 
fered incredible  losses.  In  Norwich  51,000  are 
reported  to  have  died,  and,  at  the  least,  100,000  in 
London ;  for  as  we  are  informed  by  Barnes  50,000 
corpses,  arranged  in  layers,  were  buried  in  large 
pits  dug  for  the  purpose.  It  is  said  that  in  the 
whole  country  scarcely  a  tenth  part  remained  alive ; 
but,  as  Dr.  Hecker  justly  remarks,  this  estimate  is 
evidently  too  high. 

Still  pursuing  the  same  course,  or  northern 
direction,  the  plague  next  visited  Scotland,  where 
also  it  committed  the  like  devastations  as  in  Eng- 
land— except  in  the  mountainous  districts  of  that 
country,  which  were  scarcely  at  all  affected.  Ireland, 
also,  was  much  less  heavily  visited  than  England, 
which  was,  doubtless,  to  be  attributed  to  the  fact 
that  this  country  was  situated  on  one  of  the  boun- 
daries of  the  track  pursued  by  the  disease. 

From  England  the  contagion,  according  to  the 
language  of  the  historical  writers,  was  carried  to 
Bergen,  the  capital  of  Norway;  but,  as  I  should 
say,  from  England  the  morbific  line  next  extended 
itself,  by  some  invisible  path,  to  the  above-men- 
tioned town.  From  this  point  it  gradually  spread, 
by  its  own  peculiar  and  well  marked  course,  through 
this  country,  and  thence  to  Poland  and  Russia; 
which  it  did  not  reach  until  two  years  after  its  ap- 
pearance in  the  south  of  Europe. 
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In  Norway,  the  plague  commenced  in  its  most 
frightful  form,  with  vomiting  of  blood;  and,  through- 
out the  whole  country,  spared  not  more  than  a  third 
of  the  inhabitants.  The  sailors  found  no  refuge  in 
their  ships,  and  vessels  were  often  seen  driving 
about  on  the  ocean,  or  drifting  on  shore,  whose 
crews  had  perished  to  the  last  man.*  In  Poland, 
the  disease  seems  to  have  been  most  severe,  for  the 
inhabitants  died  in  such  vast  numbers,  that  scarcely 
a  fourth  part,  it  was  calculated,  remained  alive. 
In  Russia,  also,  the  mortality  was  great;  so  that 
the  same  scenes  of  affliction  and  despair  were  exhi- 
bited here,  as  occurred  in  those  nations  which  had 
already  passed  the  ordeal.  The  same  mode  of 
burial — the  same  horrible  certainty  of  death — the 
same  stupor  and  depression  of  spirits.  In  Russia, 
too,  the  voice  of  nature  was  silenced  by  fear  and 
horror;  and,  in  the  hour  of  danger,  fathers  and 
mothers  deserted  their  children,  and  children  their 
parents.j- 

Turning  to  the  accounts  transmitted  to  us,  of 
the  volcanic  and  other  phenomena  observed  during 
the  route  just  described,  we  find  it  recorded,  that 
soon  after  the  plague  had  broken  out  in  the  island 
of  Cyprus  an  earthquake,  accompanied  by  a  fright- 
ful  hurricane,  shook  the  foundations  of  the  island. 
The  sea  overflowed,  the  ships  were  dashed  to  pieces 

*  Torfa'eus.  Historia  rerum  Norvegicarum. 
t  Richie?;  as  quoted  by  Hecker. 
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on  the  rocks;  and  few  outlived  the  terrific  event, 
whereby ,  according  to  the  writers  of  that  period, 
this  fertile  and  blooming  island  was  converted  into 
a  desert.*  Pursuing  the  course  of  these  grand  re- 
volutions further,  to  quote  the  language  of  Dr. 
Hecker,  we  find  notice  of  an  unexampled  earth- 
quake, which,  on  the  25th  January  1348,  shook 
Greece,  Italy,  and  the  neighbouring  countries ; 
Naples,  Rome,  Pisa,  Bologna,  Padua,  Venice,  and 
many  other  cities  suffered  very  severely;  while 
many  whole  villages  in  the  surrounding  districts 
were  swallowed  up;  castles,  houses,  and  churches, 
were  overthrown,  and  thousands  of  persons  buried 
in  their  ruins.  In  Corinthia  more  than  thirty  vil- 
lages, together  with  all  the  churches,  were  demo- 
lished, and  more  than  a  thousand  corpses  were 
drawn  out  of  the  rubbish ;  while  the  city  of  Villach 
was  so  completely  destroyed,  that  a  few  only  of  its 
numerous  inhabitants  escaped.  Not  only  were 
cities  destroyed,  or  left  in  ruins,  and  whole  villages 
swallowed  up,  but  it  was  also  found,  that,  when  the 
earth  ceased  to  tremble,  mountains  even,  according 
to  the  testimony  of  writers  of  that  period,  had  been 
removed  from  their  position. 

Recurring  to  the  events  of  the  same  kind, 
which  were  observed  in  the  other  countries  of 
Europe  visited  by  the  disease,  we  shall  find,  that 


*  Deguignes  op.  ciL,  p.  225. 
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destructive  earthquakes  occurred  in  France,  Eng- 
land, Denmark,  Sweden,  Poland,  Silesia,  and  much 
further  north ;  for,  in  consequence  of  the  violent 
concussions,  towering  icebergs  formed,  we  are  told, 
on  the  coast  of  East  Greenland,  so  that  no  one  since 
that  period  has  been  able  to  penetrate  beyond  that 
shore.  Mezeray,  speaking  of  these  phenomena, 
says,  "  a  universal  concussion  of  the  earth,  both  in 
France  and  the  countries  to  the  north,  overturned 
whole  towns,  rooted  up  trees  and  mountains,  and 
filled  the  plains  with  chasms  so  profound,  that  it 
appeared  as  if  hell  was  about  to  swallow  up  the 
whole  human  race."  These  destructive  earthquakes 
continued  to  recur  throughout  France,  England, 
Germany,  and  the  northern  countries,  as  well  as 
Italy,  until  the  year  1360,  which  was  beyond  the 
period  that  has  been  designated  as  belonging  to 
the  great  mortality;  for  the  time,  when  the  black 
death  raged  with  destructive  violence  in  Europe, 
was,  with  the  exception  of  Russia,  from  the  year 
1347  to  1350,  The  disease,  it  is  true,  continued  to 
recur  at  different  periods  up  to  the  17th  century; 
but  these  irruptions  were  neither  so  severe  nor  so 
general  as  the  former,  and  partook  more  of  the 
nature  of  endemic  than  epidemic  complaints. 

With  respect  to  the  other,  or  atmospherical  phe- 
nomena, these,  as  we  are  informed  by  Dr.  Hecker, 
began  to  appear  as  early  as  1336,  three  years  after 
the  commencement  of  the  plague  in  Europe.  But 
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we  are  not  furnished  with  a  detail  of  the  whole  of 
the  vicissitudes,  which  were  observed,  or  the  order 
of  their  succession,  as  the  writers  of  that  period 
dwell  principally  on  the  rains,  floods,  and  inunda- 
tions, which  were  experienced;  not  only  because 
these  phenomena  attract  more  attention  at  the  time 
from  their  nature  and  character,  but  also  because  they 
are  productive  of  great  and  irreparable  injury  to  the 
earth  and  its  inhabitants.  I  should  conclude,  how- 
ever, that  these  rains  and  floods  were  preceded  by 
great  droughts  and  dry  seasons;  not  only  because 
we  have  seen  that  such  was  actually  the  case  in 
China  at  this  period,  but  also  because  we  shall  find, 
that  this  order  has  been  observed  in  all  the  in- 
stances, of  which  we  have  any  authentic  detail. 
This  inference  is  strengthened  by  the  fact,  that  one 
historian  of  this  period  states  there  was  an  abund- 
ance of  provisions  in  the  granaries  at  the  commence- 
ment of  the  plague ;  for  it  will  frequently  be  found, 
that  the  droughts,  and  hot  and  dry  seasons,  are  as 
favourable  to  vegetable  production,  as  the  rains  and 
floods,  which  subsequently  occur,  are  unfavourable. 

The  first  particulars,  however,  of  which  we  have 
any  precise  account,  are  the  floods,  which  occurred 
in  the  vicinity  of  the  Rhine  and  in  France  in  1338, 
and  which  could  not  be  attributed,  says  Dr.  Hecker, 
to  rain  alone ;  for  everywhere,  even  on  the  tops  of 
mountains,  springs  were  seen  to  burst  forth,  and  dry 
tracts  were  laid  under  water  in  an  inexplicable  man- 
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ner.  The  order  of  the  seasons,  also,  continues  this 
writer,  seemed  to  be  inverted:  rains,  floods,  and 
failures  in  the  crops  were  so  general,  that  few  places 
were  exempt  from  them.  The  consequence  of  failure 
in  the  crops  was  soon  felt,  especially  in  Italy  and 
the  surrounding  countries,  where,  in  one  particular 
year,  a  rain,  which  continued  for  five  months,  had 
destroyed  the  seed.  In  the  larger  cities  they  were 
compelled  in  the  spring  of  1347  to  have  recourse  to 
a  distribution  of  bread  among  the  poor,  particularly 
at  Florence ;  where  they  erected  large  bakehouses, 
from  which  94,000  loaves  of  bread,  of  I2ounces  each, 
were  dispensed  daily. 

The  same  inversion  of  the  seasons  and  the 
same  results,  famine,  accompanied  by  returns  of  the 
disease,  were  felt  more  or  less  in  all  the  countries  of 
Europe,  although  not  to  the  same  extent ;  so  that, 
as  one  writer  expresses  himself,  "  children  died  of 
want  in  their  mothers  arms ;  and  want,  misery,  and 
despair  were  general  throughout  Christendom.* 

"  Many  other  atmospheric  phenomena  were  also 
observed  during  the  epidemic  period,  for  great  and 
extraordinary  meteors  appeared  in  many  places,  and 
were  regarded  with  superstitious  horror.  A  pillar 
of  fire,  which,  on  the  20th  December  1348,  re- 
mained for  an  hour  at  sunrise  over  the  Pope's  palace 
in  Avignon;  a  fireball,  which,  in  the  same  year,  was 


*  Muratori.    Tom.  2,  p.  524. 
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seen  at  sunset  over  Paris,  and  was  distinguished 
from  similar  phenomena  by  its  longer  duration,  are 
also  recorded  in  the  chronicles  of  the  age."  * 

Such  are  the  events,  says  Dr.  Hecker,  which 
took  place  at  the  time  of  the  eruption  of  the  black 
death.  Contemporaries  have  explained  them  after 
their  own  manner,  and  have  thus,  like  their  posterity 
under  similar  circumstances,  given  a  proof,  that 
mortals  possess  neither  senses  nor  intellectual  pow- 
ers sufficiently  acute  to  comprehend  the  phenomena 
produced  by  the  earth's  organism;  much  less  scien- 
tifically to  understand  their  efi'ects.  To  attempt 
five  centuries  after  that  age  of  desolation  to  point 
out  the  causes  of  a  cosmical  commotion,  which  has 
never  recurred  to  an  equal  extent;  to  indicate  scien- 
tifically the  influences,  which  called  forth  so  terrific 
a  poison  in  the  bodies  of  men  and  animals,  exceeds 
the  limits  of  human  understanding.  If  we  are  even 
now  unable,  with  all  the  varied  resources  of  an  ex- 
tended knowledge  of  nature,  to  define  that  condition 
of  the  atmosphere,  by  which  pestilences  are  gene- 
rated, still  less  can  we  pretend  to  reason  retrospect- 
ively from  the  19th  to  the  14th  century;  but,  adds 
this  writer,  with  much  force,  if  we  take  a  general 
view  of  the  occurrences,  that  century  will  give  us 
copious  information,  and,  as  applicable  to  all  suc- 
ceeding times,  of  high  importance. 

We  will  now  turn  to  that  disease,  which  has 
visited  the  earth  in  our  own  day,  in  order  to  see  if 

*  Hecker,  by  Babbington 
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the  same  phenomena  have  been  observed  during  the 
march  of  the  epidemic  cholera.  This  disease,  as  is 
Vfell  known,  commenced  in  the  province  of  Bengal, 
in  1817,  springing  up  spontaneously  in  various  and 
different  parts  of  the  immense  plain  which  is  formed, 
or  rather  bounded,  by  the  Delta  of  the  Ganges.  It 
then  extended  itself  in  almost  every  direction,  at 
one  and  the  same  time ;  and,  within  the  short  space 
of  a  few  weeks,  stretching  from  the  most  easterly 
borders  of  Poonea  and  Syllet  to  the  extreme  borders 
of  Balasore  and  Cuttack;  and  reaching  from  the 
mouths  of  the  Ganges  nearly  as  high  as  its  junction 
with  the  Jumna. 

As  long  as  the  epidemic  was  confined  to  the 
province  of  Bengal,  observes  the  writer  of  the  Ben- 
gal report,  it  at  once  raged  simultaneously  in  various 
and  remote  quarters  without  evincing  a  predilection 
for  any  one  tract,  or  district,  more  than  another — or 
anything  like  regularity  of  succession  in  the  chain 
of  its  operations.  "  But  soon  after  reaching  the 
point  before  mentioned,  or  the  junction  of  the  Jumna 
and  Ganges,  the  epidemic  began  to  show  one  of  the 
most  striking  peculiarities,  which  characterized  its 
march.  It  no  longer  pushed  its  influence,  without 
distinction  or  apparent  choice,  in  all  directions  and 
throughout  every  tract  coming  in  its  way ;  but  began 
to  affect  particular  lines,  and  to  fix  itself  in  particular 
divisions  of  the  country,  wholly  restricting  itself  for 
the  time  to  the  course  of  those  lines  and  divisions." 

But,  although  the  disease  extended  itself  in 


129 


various  and  different  directions  by  these  itinerary 
lines,  still,  it  may  be  seen,  by  a  reference  to  the 
history  of  the  disease  in  this  part  of  the  world,  that 
its  principal  route  was  in  a  westerly  direction  across 
the  provinces  of  Bahar,  Allahabad,  Malwah,  and 
Khandeish,  to  Bombay — for  the  other  lines  marked 
out  by  the  disease  may  be  considered  as  branches  or 
offsets  of  the  principal  trunk.  It  was  in  August 
1818,  that  the  disease  reached  Bombay,  being  ex- 
actly a  year  after  its  commencement  in  Bengal. 

With  respect  to  the  intensity  of  the  disease,  or 
the  mortality,  which  was  produced  by  it  in  this  part 
of  the  world,  it  is  unnecessary  to  dwell  on  this 
point  at  the  present  moment ;  not  only  because  the 
facts  themselves  must  be  fresh  in  the  recollection  of 
all,  but,  also,  because  these  circumstances  will  be 
more  particularly  dwelt  upon  hereafter.  We  may, 
therefore,  pass  on  at  once  to  a  consideration  of  the 
terrestrial  and  other  phenomena,  which  were  ob- 
served  before  and  subsequently  to  the  appearance 
of  the  epidemic. 

Referring  to  the  events,  that  have  been  recorded 
of  this  kind,  we  learn,  that,  although  earthquakes 
are  very  uncommon  in  India,  they  have  been  expe- 
rienced very  frequently,  and,  almost  constantly,  since 
the  commencement  of  the  epidemic.  As  is  well 
known,  this  modern  scourge  of  the  human  race  com- 
menced its  ravages  in  the  province  of  Bengal  in 
August  1817.  In  October  several  shocks  of'  an 
earthquake  were  felt  in  Ganjam  and  Berhampore  : 
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on  the  16th  of  the  same  month  five  shocks  were  felt 
in  the  course  of  a  few  minutes  at  Benares,  and  about 
the  same  time  at  Cawnpore,  and  in  the  camp  of  the 
central  division  of  the  Bengal  army.  No  particular 
convulsion  appears  to  have  been  experienced  again 
until  1819,  when  an  earthquake — a  phenomenon,  to 
use  the  words  of  a  writer  in  the  Madras  Courier^ 
very  unusual,  we  might,  we  believe,  almost  say  un- 
precedented in  this  part  of  India — occurred  on  the 
16th  of  June  in  various  parts  of  the  Peninsula;  but 
more  particularly  in  Cutch,  which  appears  to  have 
been  the  centre  of  the  shock.  So  little  known  is 
such  a  visitation,  observes  the  above  authority,  that 
the  moonsif  quoted  his  Hindoo  shasters  as  foretelling 
that  an  earthquake  would  some  time  happen. 

The  effects  of  the  shock  in  Bhooj  are  thus  de- 
scribed by  the  above  writer: — After  two  slight 
motions,  that  lifted  the  chairs,  the  tower  near  which 
Capt.  Macmurdo  was  sitting,  after  heaving  and 
rolling  in  a  most  awful  degree,  gave  way  at  the  bot- 
tom, and  crumbling  down  buried  guns  and  carriages 
in  the  rubbish  ;  a  moment  after  the  towers  and  cur- 
tains of  the  fort  wall  and  upwards  of  15,000  houses 
were  reduced  to  ruins.  This  shock  lasted  about 
two  minutes,  but  many  slight  concussions  were  also 
experienced  during  the  night.  On  the  next  day  the 
earth  was  frequently  in  motion,  until  about  a  quarter 
to  10,  when  a  severe  shock,  that  lasted  nearly  50  se- 
conds, was  experienced,  and  brought  down  a  num- 
ber of  shattered  buildings.    Until  the  beginning  of 
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August  no  day  passed  without  some  slight  shocks ; 
subsequently  they  became  less  frequent,  only  occur- 
ring at  uncertain  periods  of  many  days  interval, 
until  the  23rd  of  November,  which  appears  to  have 
been  the  last  distinct  one.  During  the  first  convul- 
sion nearly  7,000  houses  were  overturned,  and  1,150 
people  buried  in  their  ruins.  The  shock  extended 
in  a  direction  from  north-west  to  south-east ;  and  the 
utmost  limits,  within  which  the  earthquake  was  felt, 
were,  as  far  as  it  was  known,  Catmandoo  in  the 
north,  Pondicherry  in  the  south,  Calcutta  to  the  east, 
and  the  mountains  of  Belloochistan  to  the  west. 
Although  the  appearance  of  the  country  in  Cutch 
shows,  that  it  has  suffered,  at  some  period,  from 
convulsions  of  this  nature ;  and  although  there  are 
strong  signs  of  volcanic  matter  thickly  scattered  over 
its  surface,  still  there  does  not  exist  even  a  tradition 
of  an  earthquake  of  any  violence  having  occurred 
there  before.  The  lofty  minarets  of  Ahcmedabad, 
which  were  thrown  down,  had  stood  something  more 
than  four  centuries;  an  evidence  that  no  such  con- 
vulsion had  taken  place  there  within  that  period  of 
time. 

Although  no  earthquake,  so  severe  as  the  pre- 
ceding, has  been  experienced  in  India,  that  I  am 
aware  of,  since  that  period,  shocks  of  lesser  magni- 
tude have  continued  to  be  felt  from  time  to  time  to 
the  present  day.  This  was  more  particularly  the 
case  in  the  years  1827  and  1828.  At  the  commence- 
ment of  the  former  year  many  houses  were  destroyed 
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in  Hyderabad,  and  slight  shocks  were  felt  at  Cal- 
cutta and  Burdwar  and  Vizagapatam  in  the  same 
month  *  On  the  29th  October  the  valley  of  Nepaul 
was  convulsed  by  an  earthquake,  the  shocks  being 
from  south  to  north.  A  severe  shock  was  also  felt 
in  Sylhet,  while  the  fort  of  Kolitaran  was  destroyed 
by  the  same  convulsion,  1,000  persons  being  buried 
beneath  the  ruins.f  The  same  accounts  bear  evi- 
dence of  the  fact,  that  these  concussions  had  been 
attended,  as  usual,  with  the  appearance  of  the  epi- 
demic ;  for  we  find  added,  it  was  computed  that  no 
fewer  than  30,000  victims  had  perished  from  cholera 
in  Lahore  and  the  camp.  So  again  the  Calcutta 
John  Bull,  in  mentioning  the  circumstance  of  some 
shocks  having  been  felt  at  Dacca,  remarks,  that  the 
natives  are  sickly,  and  some  cases  of  cholera  have  of 
late  occurred.  But  the  best  proof  of  this  remark- 
able coincidence  will  be  found  in  the  following  ex- 
tracts from  the  Calcutta  Government  Gazette,  of  the 
2nd  August.  The  native  papers,  observes  the  writer, 
have  given  us  a  notion  of  the  extent,  to  which  the 
cholera  prevailed  this  year  in  Rajpootana  and  the  de- 
vastation committed  by  it  at  Jepur;  but  we  were  not 
before  aware  of  its  wide  and  wasting  ravages  in  dis- 
tricts nearer  to  the  eastern  provinces.  By  letters 
from  Jubulpore  we  learn,  that  the  whole  tract  from 
Rewa  thither  has  been  equally  affected;  and  that  on 
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a  march  made  from  Sagur  to  Jubulpore  not  a  day 
passed  without  encountering  large  villages  wholly 
deserted,  the  survivors  having  fled  from  the  pesti- 
lence which  had  left  but  few  to  eflfect  their  escape. 

Independent  of  the  above  terrestrial  pheno- 
mena, we  also  find  that  the  same  remarkable  coin- 
cidence, or  the  inversion  of  the  seasons,  and  which 
was  observed  at  the  period  of  the  black  death, 
marks  the  history  of  the  epidemic  cholera  in  India. 
This  circumstance  has  been  particularly  noticed  in 
that  part  of  the  world;  for  there  the  year  being 
divided  into  the  hot,  the  rainy,  and  the  cold  seasons, 
— each  characterized  by  a  peculiar  state  of  the  atmos- 
phere, which  continues,  with  little  or  no  interruption, 
for  certain  fixed  periods — any  alteration  in  the  ac- 
customed heat,  or  dryness,  or  moisture  in  the  air,  is 
better  observed  and  attracts  greater  attention  than 
in  climates,  where  the  weather  is  more  or  less  change- 
able during  the  whole  year.  These  atmospherical 
vicissitudes  commenced  in  India  in  1816;  a  year 
marked  by  me  absence  of  the  accustomed  rains,  and 
the  prevalence  of  great  heats  and  consequent  drought; 
so  that  the  spring  crop  of  grain  was  entirely  de- 
stroyed. In  the  western  parts  of  the  province  of 
Bengal  the  drought  was  so  uncommon  as  to  dry  up 
the  rivers.  In  the  upper  provinces,  says  Mr.  Jame- 
son, the  extraordinary  scantiness  of  the  rains  was 
yet  more  remarkable.  From  Benares  upwards, 
Oude,  the  districts  within  the  Doab,  and  those  west 
of  the  Jumna,  were  dried  up  by  the  long  continued 
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and  unceasing  heats.  In  September  this  unwonted 
drought  gave  way,  and  was  succeeded  by  heavy  and 
incessant  rains  for  many  days,  so  that  the  whole  face 
of  the  country  was  laid  under  water*  The  ensuing 
cold  season,  also,  both  in  the  lower  and  upper  pro- 
vinces was  raw,  damp  and  unpleasant,  and  through- 
out cloudy  with  frequent  falls  of  rain.  February, 
says  the  writer  just  referred  to,  had  more  the  ap- 
pearance of  an  autumnal  than  of  a  cold  weather 
month. 

The  next  year  (being  that  in  which  the  epi- 
demic commenced)  was  characterized  by  a  very 
close  sultry  summer  and  autumn,  and  an  excessively 
rainy  season.  The  weather  should  now,  according 
to  the  common  course  of  things,  adds  the  writer  of 
the  report,  have  become  cool,  settled,  and  fair :  but 
the  continuance  of  unwonted  humidity  and  warmth 
in  the  air,  and  the  frequent  occurrence  of  rain 
throughout  the  month  (November)  proved,  that  the 
remainder  of  the  year  was  to  proceed  with  the 
same  strange  unseasonableness  and  insalubrity  as 
that,  which  marked  the  early  part  of  its  course. 

The  following  year  (viz.  1818)  was  remarkable 
for  the  like  irregularities  in  the  seasons.  The  hot 
weather  set  in  about  the  20th  of  February,  being 
earlier  than  usual :  instead  of  continuing,  however, 
until  the  beginning  of  June,  as  is  commonly  the 
case,  heavy  rains  were  experienced  about  the  end  of 
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February.  This  sudden  change,  says  Mr.  J ameson, 
is  worthy  of  particular  notice :  because  it  was  at  this 
very  time  that  the  epidemic,  after  dying  away  in 
November  and  December,  and  being  nearly  exhaust- 
ed during  January,  took  head;  and,  amongst  the 
natives,  raged  with  indiscriminate  violence  until 
the  end  of  the  following  July.* 

From  this  time,  said  one  writer,  while  speaking 
of  the  remarkable  vicissitudes,  that  had  been  ex- 
perienced in  the  preceding  years,  the  seasons,  after 
so  long  a  period  of  extraordinary  deviation,  seemed 
inclined  to  return  to  their  ordinary  course,  and  to 
abide  by  the  laws  marking  their  natural  progress 
and  succession.  But  this  hope  proved  to  be  falla- 
cious ;  for  the  like  vicissitudes  and  the  like  changes 
have  been  experienced,  more  or  less,  from  the  above 
period  to  the  present  day  ;  there  being  hardly  an  in- 
stance known  of  a  visitation  of  the  epidemic  with- 
out its  being  accompanied,  preceded,  or  followed,  by 
changes  in  the  weather  or  the  seasons.  In  fact  the 
disease,  to  quote  the  words  of  another  observer  (and 
the  remark  has  been  made  by  most  persons  who 
have  expressed  any  opinion  on  the  subject)  has 
never  appeared  in  India  during  that  portion  of  the 
year  usually  characterized  by  clear  and  serene  wea- 
ther, without  producing  some  change. f  We  thus 
see  that  there  was  not  only  a  remarkable  coincidence, 
as  the  writer  of  the  Bengal  report  remarks,  between 
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the  extraordinary  irregularities  manifested  through- 
out  India  in  1816  and  1817,  and  the  rise  of  the  epi- 
demic,- but,  also,  that  its  subsequent  abatements 
and  revivals  were  accompanied  by  similar  vicissi- 
tudes. 

As  is  well  known,  the  next  country  visited  by 
the  disease,  during  its  march  from  Asia  to  Europe, 
was  Persia;  in  the  southern  and  middle  portions  of 
which  kingdom  it  committed  great  and  extensive 
ravages.  The  epidemic  commenced  at  Bender  Abassi 
in  July  1821,  and,  after  attacking  Shiraz,  gradually 
extended  itself  in  a  northerly  direction  through  the 
heart  of  the  country.    It  was  not,  however,  until  the 
middle  of  1823  that  it  reached  the  towns  situated  in 
the  north  of  Persia  and  on  the  southern  borders  of 
the  Caspian  Sea.  Eeferring  to  the  phenomena,  which 
now  engage  our  attention,  we  learn  that,  after  some 
slight  shocks  had  been  felt  at  Bombay,  and  the 
neighbouring  districts,  in  1821,  a  concussion  was 
experienced  at  Khooskezund  on  the  11th  June  1824; 
but  the  shock  was  not  very  severe,  for  the  accounts 
merely  say  that  the  walls  of  the  houses  were  cracked 
and  the  mountains  covered  with  dust.    Again,  by  a 
letter  from  an  eye  witness,  dated  Jehel  Murmal,  near 
Shiraz,  we  find,  that,  on  the  morning  of  the  25th  of 
June,  the  inhabitants  were  disturbed  by  the  shock  of 
an  earthquake  of  much  greater  force  than  the  pre- 
ceding.   The  shock  must  have  been  a  very  severe 
one,  for  an  Armenian  clergyman,  writing  to  a  friend 
at  Calcutta,  states  that  Kazeroon,  Femzabad,  and  the 
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surrounding  villages,  suffered  the  same  calamity, 
•while  the  number  of  persons  destroyed  in  Shiraz 
alone  was  reckoned  at  about  200.  Slight  shocks 
continued  to  be  felt  at  various  intervals  until  the  fol- 
lowing year,  when  another  severe  concussion,  equal 
almost  to  the  preceding  one,  was  experienced  at 
Shiraz.* 

Having  thus  traced  the  disease  by  the  principal 
route  from  India  to  Europe,  as  far  as  the  borders  of 
the  Caspian  Sea,  we  may  now  return  to  a  conside- 
ration of  the  phenomena  presented  to  our  notice  by 
what  may  be  termed  an  offset  of  the  epidemic. 
After  attacking  the  whole  of  the  towns  situated 
at  the  mouth  of  the  Persian  Gulf,  the  disease 
branched  off  in  two  particular  and  distinct  directions, 
—the  one  by  the  route  just  described  and  the  other 
along  the  Arabian  side  of  the  gulf,  until  it  reached 
Bassorah  and  Bagdad,  situated  on  the  rivers  Euphra- 
tes and  Tigris— this  was  in  the  year  1821.  The 
epidemic  then  continued  its  course  to  the  northward 
as  far  as  Annah,  a  town  situated  on  the  borders  of 
the  desert,  which  separates  Mesopotamia  and  Syria ; 
but,  after  reaching  this  point,  subsided  until  the 
following  spring,  when  it  broke  out  at  Moussoul, 
situated  60  miles  to  the  northward  of  Bagdad.' 
After  infecting  the  intermediate  towns  between 
Moussoul  and  Antab  on  the  boundary  of  the  Syrian 
provinces  it  reached  Aleppo  in  November,  in  which 
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place,  for  three  days,  300  victims  fell  daily  beneath 
its  poisonous  influence.  The  epidemic  then  sub- 
sided, but  reappeared  the  following  year,  and  after 
ravaging  the  neighbouring  districts,  at  last  gained  a 
footing  on  the  shores  of  the  mediterranean.  This 
however,  as  we  have  remarked  in  a  former  part  of 
this  work,  was  the  limit  of  its  extension  in  this 
direction. 

During  the  above  period  a  phenomenon  occurred, 
similar  to  those,  which  had  been  observed  in 
other  districts  visited  by  the  disease;  this  was  an 
earthquake,  that  took  place  on  the  line  of  route  pur- 
sued by  the  epidemic.  On  the  13th  August  1822, 
as  we  are  informed  by  Mr.  Barker,  the  British 
consul,  in  a  communication  to  the  Levant  Company, 
Aleppo,  Antioch,  every  village  and  every  cottage  in 
the  Pashalic,  and  some  towns  in  the  adjoining  ones, 
were,  in  10  or  12  minutes,  entirely  ruined  by  an 
earthquake,  and  had  become  a  heap  of  stones  and  rub- 
bish ;  while,  on  the  lowest  computation,  20,000  human 
beings,  about  a  tenth  part  of  the  population,  were 
destroyed,  and  an  equal  number  maimed  or  wounded. 
Slight  shocks  continued  to  be  felt  in  the  same  spot, 
until  the  9th  October,  when  they  entirely  ceased. 

With  respect  to  the  atmospherical  vicissitudes 
which  occurred  during  the  march  of  the  cholera  by 
the  routes  just  described,  we  have,  unfortunately,  no 
detailed  or  collected  accounts  particularly  as  regards 
Persia  and  Mesopotamia;  for  if  such  phenomena 
have  only  been  partially  and  irregularly  recorded  by 
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the  scientific  in  Europe,  it  is  no  wonder  that  they 
have  escaped  the  observation  of,  or  have  not  been 
noted  by,  the  casual  traveller,  or  the  solitary  resident, 
in  these  demi-civilized  parts  of  the  globe.  There 
are,  however,  some  facts  on  record,  which  prove 
that  particular  and  unusual  atmospherical  pheno- 
mena were  observed  here,  the  same  as  elsewhere. 
Thus  the  apothecary-in-chief  of  the  hospital  in  Cairo 
stated,  in  a  letter  addressed  to  the  editors  of 
one  of  the  French  journals,  that  the  sky  on  the 
approach  of  the  cholera  to  that  city,  and  for  some 
days  before,  produced  a  feeling  of  horror,  from  the 
peculiar  appearance  of  the  sun;  the  rays  of  light 
being  obscured,  although  there  was  not  a  cloud.  All 
the  inhabitants  of  Cairo  experienced  at  this  period, 
adds  the  above  writer,  indisposition,  as  want  of  ap- 
petite, indigestions,  flatulencies,  weight  in  the  head, 
slight  diarrhoea,  weakness  in  the  limbs,  etc.;  symptoms 
which  in  the  majority  of  cases  were  the  forerunners 
of  cholera  itself.    Dr.  Hedenhof,  also,  the  Swedish 
savant,  in  a  letter  published  in  the  St.  Petershourg 
Journal,  states,  that  all  the  east  (^gypt,  Asia  Minor, 
the  Archipelago,  Turkey,  etc.)  had  been  during  the 
preceding  months  a  prey  to  an  influenza,  accom- 
panied by  gastric  symptoms.    This  epidemic,  con- 
tinued the  writer,  although  of  a  different  natura  from 
cholera,  which  preceded  it,  appears  to  be  subject 
to  the  same  atmospherical  influences.    The  winter,  he 
adds,  had  been  more  severe  than  was  ever  known 
before  in  these  countries.    At  Tifles  and  Georgia, 
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where  cold  weather  is  scarcely  known,  the  thermo- 
meter of  Rheaumur  has  been  30  degrees  below  the 
freezing  point. 

We  have  thus  followed  the  disease  from  its 
origin  to  the  shores  of  the  Mediterranean  and 
Caspian  Seas,  and  have  afforded  satisfactory  proof, 
that  terrestrial  commotions  were  the  constant  ac- 
companiments of  the  epidemic  cholera  during  its 
course  from  east  to  west.  Could  space  and  time  be 
afforded  me,  I  might  also  show,  that  the  same  phe- 
nomena were  observed  along  the  route,  which  the 
disease  took  in  the  opposite  direction ;  as  well  as  after 
it  had  passed  the  Caspian  Sea  and  extended  itself 
through  the  heart  of  the  Russian  dominions  to  the 
other  countries  of  Europe.  Wanting,  however,  a 
detailed  and  connected  account  of  these  phenomena, 
I  shall  content  myself  with  observing,  that  earth- 
quakes were  felt  after  the  appearance  of  the  disease 
in  Odessa,  in  Northern  Europe,  and  along  the  Rhine; 
while,  even  in  England,  where  such  phenomena 
are  almost  unknown,  slight  shocks  have  been  felt 
occasionally  from  that  time  to  the  present. 

With  respect  to  the  atmospherical  changes  and 
vicissitudes  in  Europe,  these  phenomena,  from  causes, 
which  will  be  more  particularly  explained  here- 
after, have  not  been  so  frequent  or  so  well  marked 
as  in  other  situations ;  while  the  variable  nature  of 
the  climate,  in  this  portion  of  the  globe,  makes  such 
changes  less  noted  than  in  the  East  or  in  India.  They 
have,  however,  been  noted  and  observed  by  a  variety 
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of  individuals ;  and  Dr.  Forster,  while  alluding  to 
these  phenomena,  says,  "  I  consider  what  I  call  the 
epidemic  period  as  having  begun  as  early  as  Sep- 
tember 1828,  when  that  extraordinary  lumen  zodiacale 
was  seen  to  stretch  across  the  heavens.  I  have, 
also,"  continues  this  gentleman,  "  traced  a  succes- 
sion of  atmospheric  changes  since  that  period,  so 
that  the  spring  of  1829  became  remarkably  un- 
healthy ;  while  the  mortality  in  some  countries  was 
prodigious ;  and  the  cold  of  the  summer  in  some 
parts  of  Europe  as  extraordinary.  1  was  at  Spa,  in 
the  end  of  May  1829,  and  I  remember,  while  ex- 
amining the  substance  thrown  out  hy  an  earthquake 
there,  to  have  found  the  cold  as  great  as  in  winter  ; 
and,  on  the  morning  of  the  8th  of  June,  there  was 
ice  on  the  puddles  of  water  by  the  banks  of  the 
Meuse,  near  to  the  town  of  Namur ;  I  learned,  also, 
from  couriers,  that  the  cold  was  severe  all  along  the 
Rhine,  and  even  in  Austria.  At  Louvain  they  told 
me  everybody  was  more  or  less  ill ;  and  I  heard  the 
same  at  Aix-la-Chappelle :  a  warmer  air  began  at 
Cambrai,  and  it  was  as  warm  as  usual  at  Paris ;  but, 
in  Spain  I  find  the  cold  was  great.  The  winter  of 
1829-30  which  followed,  was  one  of  unusual  severity 
all  over  the  world;  even  in  the  south  of  Spain  and 
in  Africa  snow  lay  on  the  ground,  and  in  most  parts 
of  Europe  covered  it,  from  November  1829  to  the 
end  of  February  1830.  The  cholera  morbus  then 
broke  away  from  India  and  began  its  deadly  course 
towards  Europe,  but  did  not  arrive  in  Russia  until 
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the  following  spring.  The  plague,  however,  broke 
out  at  Jassy;  and  in  Moldavia  severe  illness  pre- 
vailed." During  the  present  year  (1831)  the 
cholera  morbus,  continues  this  writer,  has  been 
making  a  certain  progress,  while  milder  sorts  of 
epidemics  have  either  been  its  precursors,  have  fol- 
lowed in  its  train,  or  have  appeared  in  its  outskirts. 
In  England  and  France,  for  example,  we  have  had 
the  grippe;  the  epidemic  cough  in  July,  and  the 
affection  of  the  bowels  in  August  and  September. 
Other  and  various  epidemics  are  spoken  of  in  other 
places  in  Europe  and  Asia.* 

The  greater  number  of  physicians,  says  one 
author,  speaking  of  the  slighter  affections,  which 
ushered  in  the  epidemic  cholera  in  Berlin,  attributed 
these  accidents  to  the  influence  of  the  summer; 
which  was  hot  and  wet,  with  a  remarkable  absence 
of  all  storms.  A  singular  and  almost  unknown  cir- 
cumstance, continues  the  same  writer,  also  contri- 
buted to  augment  the  humidity  of  the  atmosphere: 
this  was  the  inundations  of  the  banks  of  the  Spree 
— a  phenomenon  which  was  several  times  repeated 
without  its  being  possible  to  explain  properly  the 
cause.  These  spontaneous  inundations  were  ob- 
served at  the  same  time  in  Russia,  in  Poland,  and  a 
great  part  of  Prussia.-]-  In  England,  also,  the  same 
remarkable  vicissitudes  have  been  experienced  from 
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f  Relation  de  V Epidemeque  de  Cholera  qui  a  Regne  d  Berlin. 
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the  above  period  to  the  present  day ;  and,  what  is 
worthy  of  note,  the  same  order  has  been  observed 
in  their  progression  as  in  the  instances  before  re- 
ferred to ;  for  the  epidemic  was  preceded  and  ushered 
in  by  sultry  close  weather  and  an  unusually  hot  and 
dry  summer;  while  it  has  been  followed  by  great 
and  unexampled  cold  and  unusually  wet  and  rainy 
seasons  with  floods  and  inundations  in  particular 
parts  of  the  country. 

In  addition  to  the  above  there  are  certain  other 
phenomena,  which  have  been  recorded  by  different 
writers,  and  which  deserve  consideration  at  the 
present  moment.  One  is  the  appearance  of  a  fixed 
cloud,  and  the  other  the  occurrence  of  luminous 
arches,  or  the  Aurora  Borealis.  The  appearance  of 
a  fixed  cloud, — a  phenomenon,  says  Mr.  Jameson, 
which  has  frequently  been  observed  to  attend  all 
epidemics  or  plagues,  was  also  remarked  in  Cal- 
cutta. To  the  experienced  eye  it  clearly  foreloded, 
whenever  observed,  the  return  of  cholera.  This 
phenomenon  may  be  regarded,  in  conjunction  with 
others,  as  a  sure  sign  of  the  existence  of  volcanic 
action ;  for,  as  Dr.  Stukely  informs  us,  it  is  generally 
observed,  in  the  history  of  earthquakes,  that  they 
begin  in  calm  weather  with  a  black  cloud.  In  fact, 
the  inhabitants  of  those  countries,  much  subject  to 
earthquakes,  consider  the  appearance  of  these  clouds 
as  sure  signs  of  an  approaching  catastrophe. 

There  also  seems  to  have  been  a  great  and 
unusual  number  of  fiery  arches  observed  imme- 
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diately  previous  to  the  introduction  of  the  cholera 
into  Europe,— a  circumstance  which  has  also  been 
remarked  at  other  epidemic  periods,  as  in  1610, 
when  the  general  influenza  prevailed.  Thus  an  arch 
of  prodigious  size  and  grandeur  stretched  across 
Europe  on  the  29th  September  1828,  in  a  direction 
from  east  to  ivest. 

Independent  of  the  fact  of  the  appearance  of 
these  arches  at  periods,  when  so  many  other  atmos- 
pherical phenomena  are  observed,  it  would  seem, 
that  they  obey  the  same  laws  as  those  effects  of 
volcanic  action,  which  have  been  before  described. 
Thus  the  Aurora  Borealis,  observed  in  England  in 
1826,  was  about  eight  or  nine  miles  broad,  but  its 
visible  length  in  an  east  and  west  direction,  from  any 
one  place,  was  about  500  miles.  Mr.  Dalton  also 
informs  us,  that  there  was  a  luminous  arch  in 
Cornwall,  in  September  1828,  simultaneously  with 
a  remarkable  Aurora  of  many  arches  over  the  whole 
of  Aberdeenshire.  This  proves,  says  the  above 
writer,  that  the  meteor  is  sometimes  active  over  a 
space  nearly  coincident  with  the  extent  of  this 
kingdom.*  We  have  also  just  before  mentioned 
that  one  of  these  arcs  stretched  across  Europe  in 
the  same  year,  and  in  the  same  direction.  I  should, 
therefore,  infer  from  the  above  facts,  not  only  that 
these  arcs  of  light  are  in  some  measure  connected 
with  volcanic  action ;  but,  also,  that  their  appearance 


*  Phil.  Trans.  An.  1828. 
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is  indicative  of  the  existence  of  this  process  at  the 
time  and  place  where  they  are  observed.    If  so, 
we  have  another  proof  afforded  us  of  the  opera- 
tion of  this  cause,  at  the  time  of  the  outbreak  of 
the  epidemic  cholera  in  Europe.    Dr.  Ferdinand 
Jencken,  also,  in  speaking  of  the  vicissitudes  observed 
at  the  same  period,  adds  the  northern  lights  visible 
in  southern  regions,  the  formidable  inundations,  and 
many  other  phenomena  of  the  same  description,  the 
unprecedented  hail  storm  in  Constantinople,  and 
the  meteoric  phenomena  at  Berlin  are  evident  proofs 
of  telluric  influence.    This  influence,  or  power, 
which  necessarily  implies  the  vitality  or  organism 
of  the  earth,  seems  to  be  a  favorite  doctrine  with 
Dr.  Hecker  and  some  other  German  writers.  But 
as  Dr.  Babington  has  justly  observed,  with  reference 
to  this  opinion,  we  are  constantly  furnished  with 
proofs  that  that  which  affects  life  is  not  life  itself. 
To  assume,  therefore,  causes,  of  whose  existence  we 
have  no  proof,  in  order  to  account  for  effects,  which 
after  all  they  do  not  explain,  is  making  no  real 
advance  in  knowledge ;  and  can  scarcely  be  considered 
otherwise  than  an  indirect  method  of  confessing 
our  ignorance.*    If,  however,  instead  of  supposing 
that  the  earth  is  endowed  with  an  organism  or 
vitality  of  its  own,  we  infer,  that  the  phenomena, 
which  we  have  now  been  considering,  are  the  effects 
of  volcanic  action,  and  that  this  action  does  not 

*  Preface  to  the  Translation  of  Dr.  Hecker' s  work,  by  Dr. 
Babington. 
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pervade  the  whole  globe,  but  is  confined  to  par- 
ticular lines,  we  not  only  infer  the  operation  of  an 
agent,  with  whose  existence  we  are  acquainted,  but 
we  are  also  able,  at  the  same  time,  to  account  for 
all  the  phenomena  witnessed  on  these  occasions. 

It  is  evident,  therefore,  that  the  same  terres- 
trial commotions  and  the  same  atmospherical  pheno- 
mena accompanied  the  march  of  the  epidemic  cholera 
and  the  black  death  of  the  14th  century,  with  this 
only  difference,  that  the  effects  referred  to  were  more 
intense  and  more  general,  during  the  latter  than  the 
former  period.  Not  only  were  the  same  phenomena 
observed  at  both  periods,  but,  what  is  still  more 
remarkable,  the  intensity  of  these  effects,  and  the 
violence  and  extent  of  the  malady  which  accompa- 
nied them,  kept  pace  with  each  other.  That  such 
was  the  case,  there  can  be  no  doubt ;  for  as,  at  the 
period  of  the  black  death,  earthquakes  were,  as  Dr. 
Hecker  observes,  more  general  than  they  had  been 
within  the  range  of  history,  so,  also,  the  destructive- 
ness  of  the  plague,  which  prevailed  at  the  same  time, 
was  greater  than  has  been  witnessed  since — for  we 
are  told  that  one-fourth,  at  least,  of  the  Old  World, 
was  swept  away  in  the  short  space  of  four  years. 

In  China  more  than  13,000,000  are  said  to 
have  died;  while  it  was  reported  to  Pope  Clement, 
that,  throughout  the  East,  independent  of  China, 
23,000,000  of  people  had  fallen  victims  to  the 
disease. 

In  Europe  the  ravages  of  the  disease  were 
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nearly  as  great;  for  Dr.  Hecker  concludes,  of 
all  the  estimates  of  the  number  of  lives  lost  in 
Europe  the  most  probable  is,  that  altogether  a 
fourth  part  of  the  inhabitants  were  carried  off. 
Taking  the  entire  population,  therefore,  at  this 
period  at  100,000,000,  a  calculation  sufficiently 
near  for  the  purpose,  it  may  be  assumed  that 
25,000,000  were  swept  away  in  this  quarter  of  the 
globe  alone. 

If  we  now  turn  to  the  accounts,  that  have  been 
given  of  the  mortality  produced  by  the  epidemic 
cholera,  we  shall  find,  that  it  falls  very  far  short 
of  that  of  the  black  death.  In  India  the  mortality 
has  been  calculated  by  M.  Moreau  de  Jonnes  at 
two  millions  and  a  half  at  each  visitation:  but 
this  calculation  is  evidently  too  high;  for,  although 
there  probably  died  the  above  number  of  persons, 
during  the  first  two  or  three  years  of  the  preva- 
lence of  the  disease,  the  mortality  could  not  have 
been  anything  like  this  in  the  subsequent  visitations; 
as  the  epidemic  was  then  more  limited  in  its  range 
and  confined  to  particular  towns,  or  particular  parts 
of  the  country.  We  may  however  assume,  that 
from  1817  to  1820,  when  the  disease  prevailed 
generally,  from  five  to  six  millions  of  people  were 
swept  away  by  the  cholera  in  India 

The  mortality  in  other  countries  in  the  East 
was,  in  general,  about  the  same— in  some  places 
even  more ;  for  the  preceding  writer  calculates,  that, 
supposing  India  lost  one-sixth  of  her  population,' 
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in  Arabia  one-third  of  the  inhabitants  were  cut  off; 
in  Mesopotamia  a  fourth;  in  Armenia  a  fifth;  in 
Persia  a  sixth ;  and  in  Syria  a  tenth. 

When  however  we  turn  to  Europe,  we  find  a 
great  and  striking  difference  between  the  mortality 
of  the  black  death  and  the  epidemic  cholera;  for 
in  Russia,  the  first  country  visited,  60,000  only 
perished — being  not  more  than  a  twentieth  of  the 
population :  in  many  other  countries  the  proportion 
was  still  less.  Now  in  the  black  death  the  country, 
in  which  the  ravages  of  the  disease  were  less  than 
any  other,  was  Germany ;  and  yet  here,  a  million 
and  a  half  of  people  were  carried  off  by  the  pes- 
tilence. But  of  all  the  places  attacked  by  the 
epidemic  cholera  the  smallest  number  of  deaths,  in 
proportion  to  the  population,  was  in  London — for 
it  only  amounted  in  two  visitations  to  about  3,000 
or  as  some  say  5,000,  In  the  black  death  there 
perished  100,000,  although  the  population  was 
so  much  smaller  at  that  period  than  at  present. 

This  difference  in  the  mortality  cannot  be 
ascribed  to  a  difference  in  the  nature,  or  violence 
of  the  two  epidemics,  now  under  consideration ;  for 
the  proportion  of  deaths  to  the  number  attacked 
has  not  varied  so  much  as  might  at  first  sight  be 
supposed.  Unfortunately,  we  have  no  exact,  or 
general,  details  of  the  proportion  of  deaths  to  the 
number  attacked  in  the  black  death,  although  it 
has  been  casually  mentioned,  by  one  writer,  that 
three  out  of  five  of  those  attacked  died  — a  pro- 
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portion  not  much  greater  than  what  has  been 
observed  in  the  epidemic  cholera.  If  so,  we  must 
conclude,  that  the  greater  ravages  of  the  disease 
in  the  one  case  than  in  the  other  are  to  be  ascribed, 
not  to  a  difference  in  the  nature  of  the  maladies, 
but  to  a  difference  in  the  intensity  and  power  of 
the  operating  cause,  whatever  that  may  be.  This 
inference  seems  confirmed  by  the  fact,  that  the 
mortality  in  both  diseases  varied  much  in  different 
situations  or  different  countries;  for,  independent 
of  the  difference  of  the  mortality  in  the  East  and 
the  West,  as  great  a  difference  was  sometimes 
remarked  in  particular  countries,  even  in  the  same 
quarter  of  the  globe.  Thus  Italy  is  said  to  have 
lost  half  its  inhabitants;  whereas  in  Germany 
not  more  than  a  twelfth  part  were  cut  off.  In 
England,  again,  the  ravages  of  the  disease  were 
very  great, — not  more  than  a  tenth  part  of  the 
inhabitants  having,  it  is  said,  been  left  alive  in  some 
places;  but  in  Ireland,  and  the  north  of  Scotland, 
the  extent  of  the  disease,  and  its  ravages,  were  very 
limited.  The  same  difference  has  been  particularly 
remarked  during  the  prevalence  of  the  late  epidemic. 

Compare,  for  instance,  the  mortality  of  the 
cholera  in  London  during  the  year  of  its  prevalence 
in  this  capital,  being  (as  we  have  just  stated)  about 
5,000  out  of  a  population  of  a  million  and  a  half, 
with  the  ravages  of  the  disease  in  some  parts  of 
India,  as  at  Punderpoor.  When  the  disease  first 
commenced  in  this  town,  observes  Captain  Sykes, 
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350  are  described  to  have  died  in  one  day,  tumbling 
over  each  other  in  the  public  streets,  as  if  knocked 
down  by  lightning ;  while  the  number  of  deaths, 
as  we  are  informed  by  Mr  Coates,  amounted,  in  a 
few  days,  to  3,000.    So,  also,  when  the  disease 
attacked  the  army  of  the  Marquis  of  Hastings, 
encamped  on  the  banks  of  the  Sinde  in  Bundlekund, 
it  assumed  a  most  deadly  and  fatal  form,  sparing 
neither  sex  nor  age  in  the  undistinguishing  viru- 
lence of  its  attacks.    The  old  and  the  young,  the 
European  and  the  Native,  fighting  men  and  camp 
followers,  were  alike  subjected  to  its  visits,  and  all 
equally  sunk,  in  a  few  hours,  under  its  most  power- 
fill  grasp.    The  mortality  was  at  its  height  from 
the  14th  to  the  22nd;  during  which  fatal  week  761 
out  of  7,000  fighting  men  and  8,000  camp  followers, 
or  one-tenth  of  the  whole,  were  cut  off.*  Again,  let  us 
pass  on  to  another  part  of  the  world,  to  the  route, 
which  the  disease  took  fi-om  the  Persian  Gulf  to 
Asia  Minor;  and  where  that  convulsion  occurred, 
which  has  been  already  described.  At  Bassorah,  one 
of  the   first  towns  visited,  15,000  persons  were 
carried  off  in  a  few  days — being  one-third  of  the 
population;  while,  at  a  spot,  where  the  principal 
concussion  was  felt,  the  following  particulars  are 
fiirnished  respecting  the  irruption  of  the  disease: — 
Twenty  peasants  of  Swedia,  robust,  vigorous,  and 
in  the  flower  of  life,  writes  the  same  gentleman, 


*  Bengal  Report. 
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to  whom  we  are  indebted  for  the  account  of  the 
earthquake,  were  labouring  at  the  harvest,  when, 
on  the  9th  July  at  noon,  one  was  suddenly  attacked, 
and  the  others,  in  a  short  time,  showed  symptoms 
of  the  disorder.  In  three  hours  the  entire  band 
was  exhausted ;  before  sunset  many  had  ceased  to 
live:  and,  by  the  morrow,  there  was  no  survivor. 
This  variation  in  the  intensity  of  the  disease,  and 
its  little  virulence  in  Europe,  could  not  have  been 
produced  by  the  greater  mildness  of  the  disease, 
or  the  difference  of  climate  and  constitutions,  of 
those  affected;  for  the  proportion  of  deaths  to  those 
attacked  has  varied  but  little  in  these  different  situ- 
ations. The  general  mortality,  observes  M.  Moreau 
de  Jonnes  produced  by  the  cholera,  has  varied 
much  in  different  countries,  without  our  being  able 
to  discover  the  cause,  since  its  principle  preserves 
everywhere  the  same  violence;  and  sometimes  kills 
in  less  than  two  hours  the  persons  it  attacks,  even 
in  those  places  where  the  extent  of  its  ravages  are 
the  most  limited.  It  has  seldom,  says  this  writer, 
caused  less  than  a  third  of  the  persons  attacked  to 
perish ;  generally  it  carries  off  more  than  a  third, 
and,  very  often,  the  three-fifths,  the  two-thirds,  or 
even  the  six-sevenths.  Thus,  although  the  mor- 
tality, when  compared  with  the  population,  was 
so  small  in  Russia,  still  it  bore  the  same  ratio  to 
the  number  attacked  as  in  other  places ;  for  out  of 
100,000  patients  60,000  died.  The  same  remarks 
apply  to  the  mortality  in  London,  and  all  other 
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places,  where  the  range  of  the  disease  was  at  all 
limited,— for  although  the  influence  of  the  Cholera, 
m  respect  to  its  propagation  and  extension,  remained, 
as  M.  Moreau  de  Jonnes  has  justly  remarked, 
singularly  circumscribed  in  the  midst  of  the  immense 
population  of  London,  its  pestilential  power  did  not 
suffer  any  diminution,  since  of  two  persons  attacked., 
one  died.  If,  therefore,  we  find  that  the  virulence, 
or  intensity,  of  the  disease,  has  been  the  same  in 
all  places  visited  by  the  epidemic,  at  the  same 
time  that  its  range  has  been  more  limited  in  one 
situation  than  another,  we  can  only  infer,  that  this 
variation  is  produced  by  the  greater  or  less  influence 
of  the  operating  cause.  Granting  this,  and  pre- 
suming, also,  that  this  cause  is  the  process,  to  which 
the  term  volcanic  action  has  been  applied,  we  have 
proof  afforded  us,  by  the  historical  detail  now 
given,  that  terrestrial  concussions  and  other  signs  of 
the  existence  of  volcanic  action  were  most  violent, 
and  more  frequently  observed  in  those  situations, 
where  the  extent  and  ravages  of  the  disease  were 
the  greatest.  If  so,  we  are  furnished  with  another 
link,  in  the  chain  of  presumptive  evidence,  which 
has  been  advanced  in  support  of  the  conclusions 
before  drawn,  that  epidemic  diseases  are  produced 
by  the  operation  of  volcanic  action  in  the  interior  of 
the  globe. 


CHAPTER 


III. 


Having  thus   briefly   detailed    the    facts,  and 
stated  the  arguments,  which  would  appear  to  lead 
to  the  conclusion,  that  the  cause  of  the  production 
of  epidemic  diseases  is  the  same  as  that  which  gives 
rise  to  the  eruption  of  the  volcano  and  the  shock 
of  the  earthquake ;  we  may  now  pass  on  to  a  con- 
sideration of  the  manner,  in  which  these  several 
effects  are  produced.    In  so  doing  we  unfortunately 
enter  a  wide  field  of  conjecture  and  doubt;  as  no 
theory  has  yet  been  proposed  which  appears,  to  the 
generality  of  geologists,  to  account  for  all  the  phe- 
nomena, known  to  depend  on  volcanic  action.    It  is 
impossible,  therefore,  to  refer  to  any  acknowledged 
theory  in  order  to  account  for  the  mode  in  which  these 
several  effects  are  produced;  as  might  be  the  case,  if 
we  had  clear  and  distinct  notions  of  what  volcanic 
action  really  is.    Under  these  circumstances,  it  only 
remains  to  state  the  different  theories  entertained  on 
this  subject,  in  order  to  ascertain,  if  they  will,  either 
separately,  or  collectively,  account  for  the  production 
of  epidemic  diseases.  Various  are  the  theories,  which 
have  been  proposed  by  different  individuals  at 
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different  times,  in  order  to  elucidate  the  nature  of 
volcanic  action;  but  three  only  would  seem  to  de- 
serve consideration  in  the  present  day. 

Until  lately  the  most  generally  received  was 
that,  which  assumes  the  existence  of  a  great  central 
heat  in  the  interior  of  the  earth;  the  individuals 
who  advocate  this  doctrine  considering,  that  our 
planet  was  formerly  a  globe  of  fire  —  to  which 
circumstance  is  referred  all  the  phenomena  known 
to  arise  from  what  has  been  termed  volcanic  action. 
According  to  this  theory,  the  formation  of  the 
volcano  is  to  be  ascribed  to  secular  refrigeration,  or 
the  slow  diffusion  of  the  primitive  heat;  for  as, 
under  such  circumstances,  the  crust  of  the  earth 
must  contract,  as  it  cools  down,  the  pressure  thus 
exerted  on  the  internal  and  fluid  mass  would 
necessarily  cause  a  portion  of  melted  matter  to  be 
ejected,  from  time  to  time,  on  the  surface — as  we 
witness  during  volcanic  eruptions.  Another  class 
of  geologists,  concluding  with  M.  Houell  in  his 
Voyage  Picturesque,  that  fire  cannot  exist  alone,  and 
without  any  pabulum,  have  referred  volcanic  action 
to  a  species  of  comlmstion ;  and  various  substances, 
which  were  supposed  adequate  to  the  purpose,  have 
been  named  —  as  sulphur,  petroleum,  and  other 
inflammable  matter.  The  third,  and  last,  theory 
to  be  considered  is  that,  which  depends  for  its 
formation  on  the  brilliant  discoveries  of  Sir  H.  Davy, 
as  to  the  chemical  composition  of  the  alkalies,  earths, 
and  metals— substances,  of  which  the  crust  of  the 


155 


globe  is  chiefly,  if  not  entirely  composed.  This 
distinguished  philosopher  has  shown,  that  the  base 
of  these  substances  is  highly  inflammable;  and  its 
attraction  for  oxygen  so  strong,  that  it  will  abstract 
it  even  from  water;  giving  rise,  at  the  same  time,  to 
a  sufficient  extrication  of  light  and  heat  to  constitute 
a  genuine  case  of  combustion. 

Now,  although  it  may  be  considered  presump- 
tuous in  one,  who  is  not  a  professed  geologist, 
to  attempt  to  unravel  the  mystery,  which  hangs 
over  this  subject,  I  would  yet  venture  to  remark, 
with  reference  to  the  first  of  these  theories,  that  it 
is  not  sufficient  to  account  for  all  the  phenomena 
attendant  on  volcanic  action;  although  several  of 
them  receive  elucidation  on  this  hypothesis.  In  the 
first  place  I  may  observe,  that,  independent  of 
other  objections,  which  have  been  urged  against  the 
theory  by  different  writers,  the  matter,  which  issues 
from  volcanos  in  different  parts  of  the  world,  does 
not  appear  to  come  from  a  central  reservoir,  or  com- 
mon focus :  for  we  should  expect,  that  the  vents,  in 
this  case,  would  be  scattered  irregularly  over  the 
surface;  at  the  same  time  that  they  were  found, 
while  in  a  state  of  activity,  to  hold  a  general  and 
common  relation  to  each  other.  Such,  however,  is 
not  the  case;  for  volcanos  are  invariably  grouped 
together  in  particular  regions  of  the  earth's  surface, 
occurring,  as  Von  Buch  has  already  remarked, 
either  scattered  along  particular  lines  of  the  earth's 
surface,  or,  else,  united  in  clusters  around  some  com- 
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mon  centre;— hence  the  division  into  linear  and 
central  volcanos.  It  may  also  be  stated,  as  a  fact, 
that  the  volcanos  in  one  region,  line,  or  cluster,  hold 
no  relation  with  those  in  another  and  distant  part 
of  the  earth — while  it  is  as  clearly  ascertained,  that 
the  vents  in  one  particular  line,  or  cluster,  com- 
municate freely  with  each  other.  It  would  therefore 
appear,  that  the  lava  thrown  out  from  volcanic  vents 
is  derived  from  various  and  separate  reservoirs,  in- 
stead of  being  confined  in  one  common  and  central 
focus — a  supposition  in  accordance  with  all  the  facts 
presented  to  our  notice  on  these  occasions. 

Besides,  although  we  might,  by  this  theory, 
account  for  the  ejection  of  melted  matter  from  the 
interior  to  the  exterior,  at  certain  points  of  the 
earth's  surface,  it  will  never  explain,  why  the  pheno- 
mena, attendant  on  the  eruption  of  the  volcano,  should 
vary  so  much  at  different  times,  or  according  to  the 
date  or  period  of  its  formation.  Thus,  when  a  vol- 
canic vent  has  been  formed,  the  matter  ejected  at 
first  is  almost  entirely  aeriform,  consisting  of  smoke, 
aqueous  vapour,  and  gases  of  different  kinds:  this 
is.  followed  by  the  discharge  of  melted  matter,  or 
lava,  which,  together  with  the  products  just  named, 
or  a  part  only,  continues  to  be  thrown  out,  at  in- 
tervals, for  a  longer  or  shorter  period.  After  a  time, 
solid  matter  is  no  longer  ejected,  but  gazeous  sub- 
stances alone ;  until,  at  a  still  longer  period,  these 
products,  also,  cease  to  be  given  out.  These  dif- 
ferent circumstances  have  occasioned  volcanos  to  be 
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divided  into  active  and  extinct,  modem  and  ancient ; 
according  as  they  are  in  a  state  of  activity  or 
inactivity,  and  according,  also,  as  their  formation 
happened  during  or  before  historical  periods.  Now 
if  each  vent,  on  the  surface,  communicated  writh  one 
central  reservoir,  there  can  be  no  reason  -why  the 
products  should  vary  so  much  in  different  regions, 
consisting  of  aeriform  matter  in  one,  and  melted  lava 
in  another.  Besides,  this  gradual  increase  and 
diminution  in  the  state  of  activity  of  a  volcano,  and 
this  variation  in  the  products,  at  different  periods,  as 
well  as  the  total  inactivity  of  the  volcano  after  a 
certain  interval,  would  seem  to  show,  that  the  action, 
which  gives  rise  to  these  effects,  is  local  and  not 
general ;  and  that  it  exists  only  for  definite  and  not 
indefinite  periods. 

On  the  other  hand,  if  volcanic  effects  be  pro- 
duced from  the  presence  of  melted  matter  in  the 
interior  of  the  globe,  there  must  be  combustion  of 
some  kind  going  on ;  for  we  can  have  no  idea  of  fire 
existing  alone  without  any  pabulum,  as  has  been 
already  remarked.  It  seems  difficult,  therefore, 
to  imagine  how  this  combustion  could  have  been 
kept  up  for  so  long  a  period;  not  only  during  all 
historical  periods,  but,  also,  for  indefinite  ages 
before  the  formation  of  man — as  must  be  the  case 
if  the  above  theory  be  a  correct  one;  for  we  have 
evidence  of  volcanic  effects  having  taken  place  on 
the  crust  of  the  globe  long  before  the  present  con- 
tinents were  upheaved.    But,  if  we  suppose,  that 
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this  action  is  confined  to  certain  portions  of  the 
crust  of  the  earth,  and  that  the  substance,  which 
gives  rise  to  the  process,  is  contained  in  separate  and 
distinct  reservoirs,  we  can  readily  understand,  how, 
when  once  this  action  has  commenced  in  one  part 
of  the  globe,  it  should  continue  for  a  definite  period 
and  then  subside;  while,  if  materials  exist,  the 
same  cause  might  again  give  rise  to  the  same 
effect  in  another  locality,  and  the  process  be  thus 
going  on  for  indefinite  periods  at  different  points 
of  the  earth's  surface. 

These  circumstances,  therefore,  would  seem  to 
favor  the  next  of  the  theories  referred  to ;  for  they 
lead  to  the  conclusion,  that  the  action,  which  gives 
rise  to  volcanic  effects,  is  simply  one  of  combustion — 
only  that  we  are  unable  to  understand,  how  the 
common  process  of  combustion  can  take  place,  or  be 
kept  up,  without  the  presence  of  oxygen.  True,  it 
is,  that  we  are  totally  unacquainted  with  the  me- 
chanism of  the  globe;  or  the  means  of  commu- 
nication, which  may  exist  between  the  interior  and 
the  exterior — so  as  to  afford  the  necessary  supply  of 
oxygen,  in  order  to  keep  up  the  combustion.  But, 
even  then,  this  action  would  appear  to  be  different 
from  the  process  of  combustion,  as  existing  on  the 
surface:  for  as  the  products  of  combustion,  to 
quote  the  expression  of  Mr.  Brande,  always  have 
reference  to  the  combustible ;  the  substances,  given 
out  from  the  vents  of  volcanos,  cannot  be  referred 
to  the  combustion  of  either  sulphur,  petroleum,  or 
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other  combustible  matter  existing  on  the  surface. 
Besides,  the  accidental  combustion  of  these  sub- 
stances, at  short  distances  beneath  the  surface,  and 
within  the  observation  of  man,  gives  rise,  as  the 
opponents  of  this  doctrine  have  remarked,  to  a  train 
of  effects  altogether  different  from  those  of  volcanos; 
as  we  have  proof  of  in  the  accidental  burning  of  coal 
mines  in  many  parts  of  Great  Britain ;  in  the  com- 
bustion of  masses  of  petroleum,  as  at  Baku ;  and  of 
sulphur,  or  bituminous  matter,  as  at  Macabila. 

We  are  thus  forced  by  the  apparent  failure  of 
the  other  hypotheses,  and  by  a  sort  of  reductio  ad 
absurdum,  to  regard  the  last  of  these  theories,  in 
order  to  see,  if  that  will  account  for  the  production 
of  all  the  phenomena,  known  to  depend  on  volcanic 
action.  Now  it  has  been  argued  by  those,  who 
adopt  this  theory,  that,  although  we  are  unacquainted 
with  the  metallic  bases  on  the  surface  of  the  globe 
in  their  pure  or  primitive  state,  there  must  have 
been  a  time,  when  these  substances  existed  uncom- 
bined  with  any  oxygen.  It  is  therefore  fair  to 
infer,  that  the  process  of  oxygenation  may  still  be 
incomplete  in  certain  situations,  and  at  those  vast 
depths,  to  which  air  and  water  have  not  yet  been 
admitted.  If  this  be  granted,  all,  that  then  seems 
necessary,  in  order  to  produce  combustion,  or  in- 
flammation, in  these  beds  or  veins  of  pure  metals, 
is  the  sudden  or  accidental  contact  of  atmospheric 
air  or  water.  Now  those  acquainted  with  the  daily 
and  constant  changes  going  on,  not  only  on  the 
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surface,  but,  also,  in  the  crust  and  interior  of  the 
globe,  will  not  be  surprised,  if  both  atmospheric  air 
and  water  should  be  able  to  penetrate,  from  time  to 
time,  to  situations  and  depths,  where  neither  the  one 
nor  the  other  had  found  access  before.  There  seems, 
therefore,  no  d  priori  absurdity  in  imagining,  as  one 
writer  has  justly  remarked,*  that  volcanic  action 
may  consist  in  a  process  of  oxygenation,  caused,  in 
part  at  least,  by  the  presence  of  the  metallic  bases, 
and  their  combustion,  or  union,  with  oxygen:  while, 
also,  I  may  add,  it  will  explain  nearly  all  the  facts 
connected  with  the  origin  and  continuance  of  vol- 
canic action,  at  the  same  time  that  it  accounts  for 
those  anomalies  which  belong  to  the  other  theories. 
As,  however,  it  would  be  foreign  to  my  object  to 
enter  into  all  the  arguments,  which  have  been  ad- 
vanced in  support  of  the  above  theory  (for  the 
establishment  of  this,  or  any  other  theory,  is  not 
necessary,  in  order  to  prove  my  proposition),  I  shall 
content  myself  with  referring  the  reader  to  works 
expressly  dedicated  to  the  subject;  especially  the 
article  Geology,  in  the  Encyclop(Bdia  Metropolitana, 
where  the   question  has  been  fairly  and  scien- 
tifically treated.     I  may  however  remark,  that, 
although  neither  hypothesis  is  sufficient,  perhaps,  to 
account  for  all  the  phenomena  observed  on  the 
surface  of  the  earth,  they  may  each  be  in  part  true 
and  the  combination  of  the  whole  necessary,  in  order 

*  Art.  Geology,  in  the  Encyclopcedia  Metropolitana. 
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to  explain  the  production  of  all  those  effects  usually 
referred  to  volcanic  action.    Thus  it  is  possible,  ftiat 
there  is  still  a  mass  of  heated  matter  in  the  interior 
of  the  globe;  for  as  Baron  Fourier  has  justly  observed, 
the  spheroidal  form  of  the  earth  being  that,  which  a 
fluid  body  vrould  assume,  if  revolving  in  space,  it  is 
as  probable  that  this  fluidity  should  have  been  igneous, 
as  aqueous.    Besides,  the  disposition  of  the  internal 
strata,  shown  by  experiments  with  the  pendulum 
to  increase  with  the  depth,  as  well  as  other  con- 
siderations, more  particularly  the  well  ascertained 
fact  of  an  increase  of  temperature  from  the  surface 
downwards,  seems  to  prove  that  a  very  intense  heat 
formerly  penetrated  all  parts  of  our  globe ;  and  lends 
countenance  to  the  opinion,  that  our  world  is  a  mass 
of  igneous  matter  in  the  act  of  cooling.    If  so,  this 
great  central  heat,  which  will  remain  long  after 
the  surface  has  acquired  its  present  temperature, 
may  be  sufficient  to  account  for  some  of  the  phe- 
nomena supposed  to  arise  from  volcanic  action ;  even 
should  it  have  no  connection  with  the  commencement 
of  that  process,  to  which  all  the  other  phenomena 
must  be  immediately  referred.    Again:  Although 
combustion,  in  the  common  acceptation  of  the  term, 
cannot  be  the  cause  of  the  production  of  volcanic' 
effects,  as,  if  this  were  the  case,  the  materials  which 
occasion  it  must  be,  in  part  ^t  least,  of  a  different 
description  from  the  combustibles,  which  exist  on 
the  surface ;  still,  after  this  action  has  taken  place 
and  when  it  is  kept  up  by  other  means,  combustion. 
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of  the  same  kind  as  that  which  exists  on  the  surface, 
may  occur  within  the  sphere  of  the  volcanic  foci. 
And,  lastly,  if  the  action  itself  be  a  chemical  one, 
as  I  would  infer,  and  if  it  be  produced  from  the 
inflammation  of  the  metallic  bases,  we  shall  be 
enabled  to  explain,  not  only  the  cause  of  the  action 
itself,  but,  also,  many  of  those  phenomena  which 
do  not  receive  elucidation  from  the  two  other  theories 
— such  as  the  commencement  of  the  process  in 
one  portion  of  the  globe ;  its  subsidence  in  definite 
portions  of  time,  or  during  historical  periods,  and 
its  recurrence  in  other  situations;  as  well  as  the 
apparent  anomaly  of  combustion  taking  place  in 
closed  reservoirs,  and  without  the  presence  of  at- 
mospheric air,  or  oxygen. 

With  these  few  observations,  and  leaving  this 
point,  viz.,  the  immediate  cause  of  the  production  of 
volcanic  action  as  a  point  still  in  dispute,  I  may 
return  to  the  subject,  which  more  particularly  en- 
gages our  attention,  viz.,  the  manner  in  which  epi- 
demic diseases  are  produced  by  volcanic  action.  Now 
it  is  quite  clear,  from  what  has  been  stated  in  the 
preceding  part  of  this  paper,  that  one  result  of  the 
existence  of  volcanic  action  is  the  generation  of 
various  gases;  or,  at  the  least,  their  evolution  from 
the  interior  of  the  earth,  and  their  diffusion  in  the 
surrounding  atmosphere.  This  effect  is  most  appa- 
rent during  the  eruption  of  the  volcano,  particularly 
on  its  first  formation;  as  must  be  familiar  to  all,  who 
have  perused  the  accounts  of  such  visitations.    A  re- 
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markable  example  was  afforded  by  the  eruption  in 
the  island  of  St.  Vincent  in  1812,  which  began  by  an 
abrupt  and  dreadful  crash  from  the  mountain,  called 
Souffriere ;  and  was  proclaimed,  in  a  moment,  by  a 
vast  column  of  thick,  black,  ropy  smoke,  like  that  of 
an  immense  glass-house.  On  the  following  day  it 
appeared  Hke  a  compact,  pitchy  column,  rising  per- 
pendicularly from  the  crater  to  an  immense  height. 
Minor  effects  of  the  same  kind  are  also  observed 
during  the  occurrence  of  earthquakes. 

But,  in  addition  to  the  gazeous  matter  discharged 
from  the  craters  of  volcanos,  and  the  fissures  formed 
by  earthquakes,  at  the  time  of  the  eruption  of  the 
one  and  the  occurrence  of  the  other,  various  gases 
are  also  given  out  from  the  bowels  of  the  earth, 
silently  and  invisibly^  before  the  above  phenomena 
are  observed — although,  for  obvious  reasons,  the 
source,  whence  the  matter  is  derived,  is  not  so 
evident  in  this  instance  as  the  former ;  for  its  diffu- 
sion in  the  atmosphere  is  so  gradual  as  to  be  nearly 
imperceptible.  The  phenomenon,  however,  has  been 
observed  to  precede,  or  to  accompany,  earthquakes 
so  frequently,  and  to  occur  in  situations  and  at  times 
when  no  other  reason  can  be  assigned  for  its  produc- 
tion, that  no  doubt  can  possibly  exist  as  to  the  cause. 
Thus,  in  the  memorable  earthquake  at  Lisbon,  in 
1700,  a  thick  fog  was  perceived  on  the  morning  of 
the  fatal  day  both  in  that  city  and  other  places  near ; 
while  a  remarkable  haze  or  mist,  which  obscured 
the  sun's  rays,  was  also  visible  on  the  day  preceding 
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the  tremendous  concussion,  which  laid  Lisbon  in 
ruins  in  1755.  Again;  For  some  months  previous 
to  the  eruption  of  Heckla,  in  Iceland,  in  1783,  the 
atmosphere  of  the  whole  island  was  filled  with  a  dark, 
bluish,  sulphurous  vapour,  or  cloud,  which  was  station- 
ary in  calm  weather,  and  at  others  blown  over  the 
neighbouring  countries.  The  same  effect  has  been 
remarked,  not  only  for  some  time  before  a  particular 
earthquake,  in  the  spot  where  this  is  experienced, 
but  in  situations  far  removed  from  the  centre  of  the 
concussion — of  which  numerous  examples  have  been 
recorded. 

Remarking,  therefore,  that  gazeous  matter  is 
thus  given  out  from  the  bowels  of  the  earth  not  only 
at  the  time,  but  antecedent  to  the  eruption  and  the 
shock,  it  is  necessary  to  ascertain  how  this  evolution 
takes  place.  If  the  reservoirs,  from  which  these 
gases  are  derived,  exist  at  a  comparatively  slight 
depth  beneath  the  surface,  it  is  easy  to  conceive,  that 
they  may,  under  certain  circumstances,  escape  through 
the  superincumbent  strata, — even  when  a  pressure 
much  less  than  that,  which  produces  the  shock  and 
the  eruption,  is  alone  exerted.  But  it  will,  in  other 
cases,  be  impossible  to  draw  such  an  inference,  as  the 
solidity  and  nature  of  the  superincumbent  strata  must 
prevent  their  escape  in  this  direction ;  for  although 
earthquakes  are  most  frequent  on  tertiary  formations 
and  in  alluvial  districts,  they  are  not  entirely  con- 
fined to  these  situations,  but  are  also  witnessed  on 
secondary  formations.    It  is  clear,  therefore,  that  the 
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evolution  of  gazeous  matter  from  the  bowels  of  the 
earth,  before  any  fissure,  or  vent,  has  been  formed  on 
the  surface,  could  not  take  place  through  the  inter- 
stices of  the  majority  of  the  rocks  composing  those 
formations  termed  primary  and  secondary.  To  some 
other  means  then  must  we  look  for  the  production  of 
this  effect. 

In  so  doing  we  are  at  once  led  to  regard  those 
natural  outlets  formed  by  the  streams  which  pene- 
trate to  various  depths ;  and  convey  to  the  surface 
that  fluid,  so  necessary  for  the  health  and  life  of 
man.  Now  these  streams,  or  springs,  abound  in  all 
situations,  being  found  in  the  hardest  rock  as  well 
as  in  the  soft  and  humid  beds  of  alluvial  tracts. 
They  are,  however,  more  abundant  in  the  latter  situ- 
ation than  the  former — while  they  are  comparatively 
rare  in  primary  formations.  If,  therefore,  springs 
penetrate  to  volcanic  foci,  to  such  channels  we  may, 
in  all  probability,  look  for  the  discharge  of  those 
gases,  which  escape  from  the  interior  to  the  exterior, 
before  the  formation  of  any  vent  or  fissure.  This 
inference  is  strengthened  by  the  fact,  that  thermal 
springs  exist  in  the  neighbourhood  of  all  active 
volcanos,  at  the  same  time  that  their  production  can 
generally  be  referred  to  the  same  epoch  as  the 
volcano  itself;  while,  also,  it  has  been  found  that 
the  same  mineral  and  gazeous  matter  is  contained  in 
their  waters,  as  that  which  is  given  out  from  the 
volcanic  vent.  The  relation,  indeed,  as  Mr.  Lyell 
justly  observes,  of  almost  all  springs  impregnated 
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copiously  with  mineral  matter  to  the  sources  of  sub- 
terranean heat,  seems  placed  beyond  all  reasonable 
doubt  by  modern  research.    More  than  this,  we 
find  that  these  springs  continue  to  give  out  the  same 
substances  and  to  retain  their  increased  temperature 
long  after  the  volcano  has  become  extinct ;  by  which 
it  would  appear,  that  the  products  of  volcanic  action 
escape  more  readily  by  these  channels  than  from  the 
ducts  of  volcanos.    It  is  clear,  therefore,  that  the 
waters  of  mineral  springs  must  penetrate  to  volcanic 
foci,  in  order  to  become  impregnated  with  such  pro- 
ducts.   But  as  the  production  of  thermal  springs 
can  generally  be  referred  to  the  same  epoch  as  the 
neighbouring  volcano,  the   question  of  most  im- 
portance at  the  present  moment  is,  do  the  same 
products,  or,  rather  gazeous  matter,  escape  by  the 
same  channels  at  other  times,  before  any  chasms 
have  been  formed,  and  in  situations  in  which  no 
other  sign  of  volcanic  action  is  in  existence  ?  That 
such  is  the  case,  we  may  infer  from  numerous  phe- 
nomena.   Thus  previously  to  the  concussion,  or  the 
eruption,  the  sea  frequently  swells  up  and  makes  a 
great  noise,  at  the  same  time  that  the  waters  of  the 
neighbouring  springs  are  observed  to  become  muddy 
and  to  overflow — effects  which  are  frequently  expe- 
rienced at  considerable  distances  from  the  spot,  where 
the  concussion  occurs.  Whether  the  waves,  produced 
in  the  sea  at  the  spot,  where  the  concussion  is  felt, 
be  the  effect  of  the  alteration  in  the  level  of  the 
land,  which  forms  the  bottom,  or  whether  it  be  partly 
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the  effect  of  some  other  cause,  must  be  matter  of 
opinion  and  discussion.  But  of  this  there  can  be  no 
doubt,  viz.,  that  gazeous  matter  escapes  in  large 
quantity  from  the  waters  of  the  ocean,  not  only 
during  eruptions  and  earthquakes,  but,  also,  before 
any  shock  has  been  experienced.  Thus,  before  the 
earthquake  which  happened  at  Oporto  in  1755,  the 
river  opened,  and  seemed  to  discharge  an  immense 
quantity  of  air.  Again :  Previous  to  the  earthquake 
which  occurred  in  Calabria  in  1638  the  sea,  as  we 
are  informed  by  Kircher,  seemed  to  wear  a  very 
unusual  appearance :  those,  who  have  seen  a  lake  in 
a  violent  shower  of  rain  all  covered  over  with  bub- 
bles, may,  says  this  writer,  have  some  idea  of  its 
agitation.  It  is  also  recorded,  that,  at  the  same  time, 
the  fishermen  were  obliged  to  relinquish  their  occu- 
pations, and  to  land ;  for,  though  there  was  no  wind, 
yet  the  sea,  for  some  distance,  appeared  to  be  in  an 
extraordinary  state  of  ferment  and  ebullition.  It  is 
remarkable,  also,  that  seamen  sometimes  observe  a 
swelling  of  the  ocean  without  wind,  and  before  any 
shock  has  been  experienced;  and  this  fact  Pliny 
mentions  among  the  signs  of  an  approaching  earth- 
quake. This  phenomenon  can  only,  we  may  presume, 
be  ascribed  to  the  escape  of  gazeous  matter  from  the 
bottom  of  the  sea;  and  this  matter,  we  may  further 
infer,  is  derived  from  the  mouths  of  those  springs, 
which  rise  up  as  freely  beneath  the  waters  of  the 
ocean,  as  on  the  surface  of  the  dry  land. 

This  inference  receives  support  from  the  fact, 
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that  the  same  agitation  in  the  water  has  been  ob- 
served in  situations  far  removed  from  the  centre  of 
the  concussion ;  and  when  no  shock  has  been  per- 
ceived,  either  then,  or  subsequently,  in  the  solid 
crust  of  that  part  of  the  globe.    This  was  very  re- 
markable at  the  time  of  the  earthquake  at  Oporto, 
just  referred  to.    It  was  only  in  Portugal  that  any 
elevation  of  the  superincumbent  strata  took  place: 
but  agitation,  or  movement,  in  the  waters  of  the  sea, 
rivers,  etc.,  was  observed  in  France,  England,  Ger- 
many, and  even  as  far  as  Norway  and  Sweden.  That 
the  waters  of  the  ocean  should  have  been  affected  in 
situations,  far  removed  from  the  centre  of  the  con- 
cussion, will  not,  perhaps,  excite  surprise,  when  it  is 
known  that  an  immense  wave  was  produced  at 
Oporto,  and  that  ships  at  sea  a  considerable  distance 
from  the  coast  also  felt  the  concussion.    But,  inde- 
pendent of  the  sudden  flow  and  ebb  of  the  waters  on 
the  sea-coast  in  England,  Holland,  Norway,  etc.,  the 
same  agitation  was  observed  in  inland  collections  of 
water,  as  ponds,  lakes,  etc.    Thus,  at  the  same  time 
as  the  concussion  in  Portugal,  and  the  agitation  of 
the  sea  in  that  and  other  countries,  the  water  in 
ponds  in  various  parts  of  England,  and  the  canals 
and  dikes  in  Holland,  was  observed  to  be  agitated 
and  to  have  its  level  altered.    At  Whiterock,  in 
Glamorganshire,  the  water  suddenly  rose  in  the 
river,  floated  two  large  vessels,  the  least  of  them 
above  200  tons ;  broke  their  moorings ;  and  nearly 
upset  them.    This  effect,  says  the  writer  of  the  ac- 
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count,  was  not  felt  in  any  other  part  of  the  river ;  so 
that  it  (the  water)  seemed  to  have  gushed  out  at  that 
very  place.    This  sudden  movement  in  the  river,  in 
ponds  and  canals,  could,  we  may  conclude,  only 
arise  from  the  discharge  of  water  and  other  matters, 
from  the  springs  which  rise  up  at  the  bottom  of 
these  inland  collections  of  water.    At  least,  this 
would  seem  to  be  the  only  fair  inference,  when  we 
find  that  no  concussion  was  felt  on  the  dry  land  for 
hundreds  of  leagues  from  the  spot  where  the  pheno- 
menon occurred.   This  conclusion  is  strengthened  by 
the  fact,  that  at  Toplitz  in  Bohemia,  and  many  other 
places,  the  hot  springs  had  their  contents  rendered 
turbid;  at  the  same  time  that  large  quantities  of 
water  rushed  out  with  great  violence — on  the  day 
that  the  concussion  and  the  other  phenomena  oc- 
curred. We  may,  also,  further  infer,  that  this  sudden 
discharge  of  water  from  springs,  is  produced  by  the 
escape  of  gazeous  matter  through  these  particular 
channels.    That  such  is  the  case  with  those  springs, 
which  are  affected  in  the  immediate  neighbourhood 
of  the  concussion,  we  have  abundant  evidence  to 
show;  while  we  have  a  right  to  infer,  from  analogy, 
that  the  same  effect  is  produced  from  the  same 
cause  in  other  situations.    The  boiling  in  the  sea 
observed  at  particular  times  and  in  particular  situ- 
ations, before  any  concussion  has  been  felt,  could  be 
produced  in  no  other  way.    That  the  movement  in 
the  water  of  ponds,  etc.,  in  places  far  removed  from 
the  centre  of  the  concussion,  and  in  situations,  in 
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which  no  other  effect  referrible  to  the  same  cause 
has  been  observed,  is  also  produced  by  the  escape 
of  gazeous  matter  from  the  springs  beneath,  may  be 
inferred  from  a  phenomenon,  stated  to  have  taken 
place  at  Amsterdam  and  other  places.  This  was  a 
sudden  vibration  and  movement  in  the  chandeliers 
and  other  pendulous  articles  in  the  churches  and 
houses,  at  the  moment  when  the  agitation  or  move- 
ment in  the  waters  was  observed,  although  the 
atmosphere  appeared  to  be  perfectly  calm.  This 
effect  admits  of  explanation,  by  supposing  that  there 
was  a  sudden  rush  of  air  from  some  source,  and  as 
the  water  in  the  canals  and  dikes  (and  which,  be  it 
remembered,  had  no  communication  with  the  sea, 
and  could  not,  therefore,  be  affected  by  the  immense 
wave  produced  in  the  ocean)  were  similarly  affected, 
we  may  conclude,  that  the  elastic  matter,  which  gave 
rise  to  the  phenomenon,  was  derived  from  the  springs 
beneath — especially  as  the  effect  was  too  sudden  and 
too  great  to  have  been  produced  by  any  insensible 
concussion  of  the  crust  of  the  globe. 

If,  therefore,  various  gases  are  not  only  gene- 
rated in  subteiTanean  reservoirs,  but  are  also  extri- 
cated in  considerable  quantities,  into  the  surrounding 
atmosphere,  to  the  direct  action  of  some  one,  or  more, 
of  these  products  on  the  human  frame,  we  may 
possibly  refer  the  production  of  epidemic  diseases. 
That  many  of  these  elements  are  of  an  injurious 
nature,  we  have  proof,  not  only  from  chemical 
analysis  and  investigation ;  but,  also,  from  the  fact. 


171 

that  extensive  disease  and  mortality  frequently  occir 
after  volcanic  eruptions  and  concussions,  among  the 
inhabitants  of  the  surrounding  districts.    Thus,  the 
consequence  of  the  earthquake  in  Jamaica,  in  1690, 
was,  we  are  told,  a  general  sickness — 3,000  persons 
of  those  who  survived  the  effects  of  the  shock  being 
swept  away  by  the  pestilence.    Again :  In  the  erup- 
tions in  Italy  in  1329,  every  species  of  animals,  with 
multitudes  of  the  feathered  creation,  perished  in 
great  numbers.    Seneca  also  relates,  that  a  vapour, 
caused  by  an  earthquake  in  Campania,  destroyed  6,000 
sheep.    As  it  is  only  on  the  supposition  of  some  poi- 
sonous element  having  been  extricated  into  the 
atmosphere,  in  these  instances,  that  will  enable  us 
to  account  for  such  results;  to  the  same  cause  we 
must  doubtless  refer  the  production  of  epidemic  dis- 
eases, if,  as  we  have  inferred,  they  are  due  to  volcanic 
action.    As,  however,  these  diseases  are  not  only 
observed  over  extensive  tracts,  but  continue  to  pre- 
vail for  a  long  period,  at  times  when  we  have  no 
proof  of  the  existence  of  volcanic  action,  in  those 
particular  situations,— as  evinced  by  the  eruption  of 
the  volcano  or  the  shock  of  the  earthquake,— it 
becomes  a  necessary  and  important  question  to  ascer- 
tain, if  the  same  result  is  produced  at  other  times 
by  the  same  means. 

Now,  independent  of  the  effects  before  referred 
to,  in  situations  where  an  eruption,  or  an  earthquake, 
is  afterwards  experienced,  or,  at  times,  when  these 
phenomena  occur  in  contiguous  situations  or  neigh- 
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bouring  countries,  we  have  also  proof  that  a  vapour 
arises  from  the  bowels  of  the  earth,  or,  at  the  least, 
is  extricated  from  some  source,  and  diflfused  in  the 
air  at  other  times,  and  when  the  above  phenomena 
are  entirely  wanting.  To  the  same  reservoirs,  and 
the  same  channels  we  must,  no  doubt,  look  for  this 
evolution  of  gazeous  matter,  although  we  have  no 
proof  at  the  time  of  the  existence  of  volcanic  action 
in  that  particular  locality.  That  the  dense  fogs  so 
frequently  experienced,  at  particular  seasons  and  in 
particular  countries,  are  produced  by  exhalations 
from  the  earth,  few,  perhaps,  will  be  inclined  to 
question.  But  that  they  are  derived  from  the  same 
reservoirs  as  those  which  supply  the  ducts  of  vol- 
canos,  will,  perhaps,  be  as  stoutly  denied.  That 
such  is  the  case,  however,  I  am  led  to  infer  from  the 
fact,  that  some  of  these  fogs  appear  to  obey  the  same 
laws  as  all  other  and  well  known  effects  of  volcanic 
action.  Thus  fogs  are  frequently  confined  within 
very  narrow  boundaries — not  only  intersecting  a 
country  but  even  a  town ;  so  that  while  one  part  has 
been  enveloped  in  a  dense  fog,  the  remainder  has 
been  quite  free.  But,  although  the  boundaries,  or 
limits,  of  fogs  are  thus  defined,  they  are  neverthe- 
less found  to  extend  over  considerable  spaces  in 
some  particular  direction ;  while,  in  other  instances, 
different  localities  have  been  enveloped  in  fog  at  the 
same  moment.  In  proof  of  this  I  may  remark,  that, 
when  a  great  fog  has  prevailed  in  London,  there  has 
frequently  been  one  of  equal  density  in  Dublin.  I 
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would  therefore  infer,  as  a  consequence  of  the  fore- 
going, as  well  as  from  the  fact,  that  the  cause  of  the 
extiication  of  these  vapours  cannot,  in  general,  be 
refen-ed  to  any  peculiarity  of  soil,  that  they  are 
derived  from  subterranean  reservoirs. 

If  this  conclusion  be  correct,  and  if  we  also 
infer  that  epidemics  are  produced  by  the  extrication 
of  some  deleterious  substance,  generated  in  subter- 
ranean reservoirs,  we  can  understand,  why  mists 
should  be  so  frequently  the  forerunner,  or  the  accom- 
paniment, of  these  diseases.  This  fact  has  been 
noted  at  all  epidemic  periods;  and  was  remarked,  in 
particular  places,  during  the  march  of  the  epidemic 
cholera ;  while  instances  of  great  fogs,  or  mists,  caus- 
ing extraordinary  darkness,  have  occurred  in  every 
age,  and  have  almost  invariably  been  contemporary 
with  pestilence.  Thus  the  plague  of  -^gypt  in 
Pharoah's  time  was  attended  by  darkness :  as  was  - 
that  in  Rome,  a.  d.  252  and  746.  In  the  plague 
which  desolated  Rome,  b.  c.  296,  there  was  also  a 
remarkable  darkness,  under  favor  of  which  the 
Samnites  attacked  the  Roman  lines.  We  also  hear 
of  the  same  phenomenon  during  the  prevalence  of  the 
black  death  of  the  1 4th  century;  for  the  greater 
number  of  writers  speak  of  the  thick,  stinking  mist, 
which  accompanied  the  march  of  this  plague: — "  A 
dense  and  awful  fog,"  says  one  writer,  "  was  seen  in 
the  heavens,  rising  in  the  east,  and  descending  upon 
Italy."* 

*  Mansfield  Chronicle. 
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Again :  On  the  first  appearance  of  cholera  at 
Dantzic,  on  the  27th  of  May,  there  was  a  very 
unusual,  dense  mist,  and  it  became,  accordingly, 
dark  long  before  sunset.  It  was  commonly  reported^ 
said  Dr.  Hamick,  by  many  persons,  who  were  abroad, 
that  the  mist  had  a  peculiar,  disagreeable  smell,  and 
taste,  so  that  those  exposed  to  its  influence  were 
forced  to  wash  their  mouth  with  water.  A  similar 
mist  appeared  just  before  the  first  appearance  of  the 
disease  in  Rheimfeldt,  and  again  in  Dantzic  on  the 
8th  June  following.  I  have  heard,  continues  the 
above  writer,  this  fact  of  the  concurrence  of  mists 
with  the  first  appearance  of  cholera  stated  by  several, 
and  Dr.  Barchewitz  obtained  written  statements  of  it 
by  conscientious  and  intelligent  observers,  so  import- 
ant did  he  deem  it.* 

Thick  mists  (of  a  bluish  colour)  were  observed 
to  precede  the  diffusion  of  the  memorable  murrain 
described  by  Dr.  Winklan;  a  malady  which  broke  out 
in  Italy,  and  spread  through  Switzerland,  Geimany, 
Poland,  and  Holland,  until  it  at  last  reached  Eng- 
land. Like  human  pestilences,  this  murrain  travel- 
led onwards  slowly  and  regularly,  infesting  country 
after  country,  and  district  after  district  in  succession; 
never  appearing  in  very  distant  places  at  the  same 
time,  nor  continuing  its  ravages  in  one  spot  beyond 
a  certain  period.  No  cattle  on  the  line  of  its  march, 
as  we  are  informed,  escaped;  for  those  that  were 


*  On  the  Cholera  at  Dantzic. 
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within  doors  fell  ill  at  the  same  time,  and  in  the 
same  manner  as  those  in  the  open  fields.  * 

It  is  a  remarkable  circumstance,  and  confirma- 
tive of  the  opinion  now  given,  as  to  the  cause  of 
these  mists,  that  they  not  only  extended  over  the 
same  countries  as  the  disease;  but  they  also  had, 
like  it,  a  regular  rate  of  travelling  —  being  about 
14  miles  an  hour.  In  addition  to  this,  it  appears, 
from  the  instances  of  the  same  kind  given  by  Web- 
ster, that  the  phenomenon  is  not  only  most  frequently 
observed  during  pestilential  periods;  but,  also,  at 
those  epochs,  when  eruptions  and  earthquakes  are 
most  common — a  fact  which  tends  to  show  more 
directly  than  any  thing  else  that  the  matter  is  derived 
from  volcanic  reservoirs. 

But  then  it  may  be  argued,  that  these  mists 
are  only  accidental,  and  not  invariable  accompani- 
ments of  epidemic  diseases;  and  that,  as  such,  they 
cannot  be  the  cause  of  their  production.  This 
argument  is  probably  a  just  one ;  for  the  poisonous 
element  may,  if  contained  in  the  air,  be  sensible 
neither  to  the  sight  nor  the  smell,  as  is  certainly 
the  case  with  the  poison  termed  malaria.  In  fact, 
I  would  myself  infer  that  the  mists  and  fogs,  which 
accompany  the  march  of  epidemics,  are  merely 
proofs,  that  a  great  evolution  of  gazeous  matter  takes 
place  at  such  periods  from  the  interior  of  the  globe; 
and  that,  therefore,  it  is  probable  a  poisonous  ele- 

*  Dr.  Adam  Neale,  on  Animate  Contagion. 
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ment  of  some  kind  may  be  extricated  at  the  same 
time  and  from  the  same  sources.  It  is,  also,  to 
be  remembered,  that  these  mists  are  principally 
observed  in  cold  and  damp  climates ;  for  in  warm 
regions  phenomena  of  a  different  kind  have  been 
experienced.  Thus,  although  fogs  and  mists  have 
been  sufficiently  common  in  Europe,  both  during 
the  march  of  the  black  death  and  the  epidemic 
cholera,  the  only  evidence  of  the  presence  of  vapour 
in  the  atmosphere  in  the  East  and  in  Asia,  has  been 
a  redness  of  the  sun's  disk,  and  a  peculiar  kind  of 
haze  in  the  upper  regions,  v^ith  obscurity  of  the 
sun's  rays. 

Independent  of  the  above,  there  are  some  other 
proofs  of  the  presence  of  a  deleterious  or  foreign 
matter  in  the  atmosphere  at  all  epidemic  periods. 
In  the  destructive  plague  w^hich  raged  in  the  year 
262,  and  when  5,000  persons  died  daily  in  Rome, 
Eusebius  states  that  the  air  was  so  highly  corrupt 
as  to  form  on  objects  a  mould,  or  coat,  like  the  turbid 
dew  from  dead  bodies.  The  fatal  angina  maligna 
among  cattle,  in  1632,  was  attended  with  a  blue 
mist,  or  dew,  on  the  herbage  or  pastures;  and 
Webster  remarks,  that  the  air  of  New  York,  in  1579, 
produced  astonishing  effects  in  the  generation  of 
mould ;  and  the  rapidity  in  the  process  of  putrefac- 
tion was  almost  incredible — a  result  very  common  in 
malarious  districts. 

Impressions  of  curious  figures  on  garments 
have  also  been  observed  during  pestilential  periods. 
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while  they  have  also  been  visible  on  the  doors  of 
houses,  and  other  articles.  This  was  particularly 
the  case  during  the  plague  of  542  and  600.  Similar 
figures  appeared  in  the  pestilence  of  746,  and  which 
the  writers  of  that  period,  who  state  that  they  were 
looked  upon  with  superstitious  horror,  call  crucicula, 
or  little  crosses.  That  the  cause  was  the  extri- 
cation of  some  vapour  from  the  bowels  of  the  earth 
may  be  inferred  not  only  from  the  circumstance, 
that  it  is  impossible  to  account  for  the  effect  in  any 
other  way;  but  from  the  fact,  that  similar  impres- 
sions have  been  observed  after  volcanic  eruptions — 
as  was  the  case  after  that  of  Vesuvius  in  1660; 
and  referred  to  by  Boyle. 

That  the  poison  productive  of  these  diseases  is 
present  in  the  atmosphere,  we  are  bound  to  conclude, 
not  only  from  the  arguments  made  use  of  in  this 
and  the  first  part  of  the  present  treatise,  but,  also, 
from  the  fact,  that  at  such  periods  the  whole  class 
of  animated  beings  are  similarly,  if  not  equally, 
subjected  to  the  invisible  agency  of  this  universal 
cause.  Thus,  independent  of  man,  cattle  of  all 
kinds,  as  well  as  the  numerous  species  of  the  fea- 
thered race,  are  found  to  be  more  or  less  affected  at 
the  same  time  ;  and  in  a  manner,  and  to  an  extent, 
which  can  leave  no  doubt  on  the  mind  of  any 
candid  inquirer,  that  the  affection  in  the  lower 
animals  is  due  to  the  same  cause  as  that,  which  pro- 
duces disease  and  death  in  the  upper  classes  or 
man. 

A  A 
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During  the  prevalence  of  the  epidemic  cholera 
an  unusual  mortality  occurred  amongst  the  black 
cattle,  sheep,  dogs,  and  other  domestic  animals  in 
India.  The  symptoms  were  like  the  cholera,  and 
were  best  removed  by  the  same  means  as  in  the 
human  subject,  A  similar  circumstance  was  ob- 
served in  Russia,  and  Prussia,  according  to  Dr. 
Joenichen.  But  it  was  during  the  black  death  of 
the  14th  century,  that  the  affection  in  the  lower 
animals  was  most  apparent;  for  the  disease  was  soon 
accompanied  by  a  fatal  murrain.  In  England  5,000 
sheep  died  in  one  pasture  alone ;  and,  as  had  been 
observed  in  Africa,  the  birds  and  beasts  of  prey  are 
said  not  to  have  touched  them.  Diemerbroeck  also 
informs  us,  that  he  was  frequently  an  eye  witness 
to  the  fact,  that  whenever  small  birds,  confined  in 
cages,  died,  the  inhabitants  of  the  house  were  inva- 
riably attacked  in  a  few  days  with  the  plague.* 

But,  although  domestic  and  other  birds  are 
attacked  with  disease  and  die,  during  epidemic 
periods,  fowls  of  the  air  and  birds  of  prey  desert 
the  place,  as  if  conscious  of  the  alteration  in  the 
atmosphere.  Of  this  fact  there  can  be  no  doubt,  for 
it  has  been  frequently  observed,  during  the  occur- 
rence of  plague,  from  the  time  of  Livy  to  the 
present  day. 

*  We  find  the  same  circumstance  referred  to  by  Homer ; 
who  says, 

^'  On  mules  and  dogs  the  infection  first  began : 
And  last  the  vengeful  arrows  fixed  in  Man ! " 
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That  the  cause  of  pestilence  exists  in  the  at- 
mosphere, would  also  appear  from  the  fact,  that  at 
all  epidemic  periods  vegetable  life  is  affected,  as 
well  as  animal.  Hence,  as  Webster  has  remarked, 
pestilence,  murrain  of  beasts,  and  famine  occur  at 
the  same  time.  We  find  this  to  have  been  the  case 
in  the  earliest  record  we  have  of  pestilence ;  for  it 
is  said  in  scripture,  that  the  plague  of  blotches  and 
blains,  the  murrain  of  beasts,  and  the  blight  pro- 
ducing famine  in  corn,  all  visited  ^gypt  in  close 
succession.  The  same  circumstance  was  observed 
in  the  black  death  of  the  14th  century,  as  we  have 
before  shown,  while  considering  the  atmospherical 
changes  and  vicissitudes  which  occurred  at  this 
period:  for  although  there  was  an  abundance  in 
the  granaries  at  the  commencement  of  the  plague, 
failures  in  the  crops  became  so  general,  subsequently, 
that  children  died  of  want  in  their  mothers  arms. 

That  the  famine  in  these  cases  is  not  the  cause 
of  the  pestilence  is  certain,  from  the  fact,  that  plagues 
have  frequently  commenced  in  the  midst  of  the 
greatest  plenty ;  while  famine,  when  it  occurs  at 
epidemic  periods,  follows  the  disease  in  the  gene- 
rality of  cases.  This  shows,  that  vegetables  are 
able  to  resist  the  malign  influence,  which  produces 
disease,  for  a  longer  period  than  animals.  That  the 
destruction  of  vegetable  life  is  produced  by  the  same 
cause  as  that  which  gives  rise  to  disease  and  death 
among  animals  and  the  human  species,  we  may 
infer  from  the  fact,  that  the  same  peculiarities  are 
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observed  in  the  one  case  as  in  the  other.  Thus 
blights,  like  epidemic  diseases,  are  only  observed 
along  particular  lines  of  the  earth's  surface;  for  so 
defined  is  their  boundary,  that  they  will  not  only 
intersect  a  field,  but  they  will  even  attack  one  side 
of  a  tree,  and  leave  the  opposite  untouched.  That 
the  cause,  productive  of  these  effects,  cannot  exist 
generally  in  the  atmosphere  is  clear  from  the  limi- 
tation of  its  operation  to  such  narrow  boundaries. 
It  is  only  on  the  supposition,  that  some  poisonous 
element  is  extricated  from  the  soil  along  the  lines 
taken  by  the  blights  themselves,  and  which  becomes 
innocuous  at  a  certain  distance  from  dilution  in  the 
surrounding  atmosphere,  that  will  enable  us  to  ac- 
count for  the  effects  observed.    But  the  poison, 
although  extricated  on  the  surface,  cannot  be  pro- 
duced from  any  peculiarity  of  soil,  as  this  is  found 
to  have  no  influence  on  their  direction,  or  limitation ; 
for  blights  are  frequently  seen  to  extend  along  a 
line  only  of  some  particular  district,  the  geological 
and  other  features  of  which  are  exactly  the  same. 

Again :  These  diseases  of  vegetables,  like  those 
which  attack  animals,  frequently  spring  up  in  some 
particular  district,  where,  previously,  they  were 
unknown;  continue  to  prevail  for  certain  definite 
periods ;  and  then  subside.  Thus  it  has  been  stated 
by  some  writers,  that  wheat  had  not  been  known  to 
mildew  in  France  until  the  year  1550 — an  epidemic 
period,  and  that  in  which  the  black  death  prevailed 
in  Europe.    Webster  also  informs  us,  that  it  has 
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been  impossible  to  raise  wheat  in  Massachussets 
since  1664,  on  account  of  the  mildew — although  it 
was  successfully  produced  by  the  first  settlers  in 
that  country.  As  these  affections  of  vegetables  are 
only  observed  at  particular  epochs,  although  the  soil, 
and  all  other  external  circumstances  remain  the  same 
at  other  periods,  to  a  cause  existing  beneath  the 
surface  we  can  alone  look  for  the  generation  of  the 
poison  productive  of  these  effects  among  vegetables, 
the  same  as  animals.  This  cause,  if  the  deductions 
before  drawn  are  correct,  must  be  that  usually 
designated  volcanic  action,  as  we  know  of  no  other 
process  which  could  give  rise  to  the  same  effects. 

If  the  foregoing  arguments  therefore  have  any 
weight,  we  are  bound  to  conclude,  that  epidemic 
diseases  are  not  only  produced  by  volcanic  action ; 
but,  also,  that  the  immediate  cause  of  their  produc- 
tion is  the  generation  of  a  poisonous  substance  in 
subten-anean  reservoirs,  and  its  extrication  on  the 
surface  by  means  of  those  channels,  which  exist  to 
a  greater,  or  less  extent,  in  all  situations. 

This  inference  is  apparently  confirmed  by  the 
remarkable  circumstance,  that  at  all  pestilential 
periods  the  fish  in  the  sea,  and  in  rivers  and  ponds, 
not  only  die  in  large  quantities,  but,  when  the 
opportunity  for  acquiring  the  information  has  been 
afforded,  they  have  been  found  to  be  affected  in  a 
similar  manner,  or,  with  a  similar  disease  to  that 
which  was  prevailing  among  the  human  species. 
In  222  a  pestilence,  which  destroyed  100,000  per- 
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sons,  raged  in  Scotland ;  at  the  same  time,  a  great 
mortality  of  fish  was  noticed,  and  multitudes  were 
washed  ashore  on  the  coasts  of  Great  Britain.  "  In 
1240,"  says  Webster,  "  mortal  diseases  prevailed, 
and  authors  relate  that  the  fish  on  the  English 
coast  had  a  battle  in  which  11  whales,  and  a 
multitude  of  other  fish  were  slain,  and  cast  ashore. 
The  cause,  to  which  this  phenomenon  was  ascribed, 
although  ludicrous  enough,  is  important;  for  it 
strengthens  modern  observation,  that,  when  pesti- 
lential diseases  prevail  on  the  surface  of  the  earth, 
fish  often  perish  beneath  the  waters." 

So,  also,  when  the  black  death  was  prevailing, 
there  was,  in  addition  to  a  murrain  amongst  the 
cattle,  a  pestilence,  which  carried  off  immense  quan- 
tities of  fish,  whose  bodies  were  found  on  the  sea- 
shore covered  with  blotches. 

The  same  phenomenon  was  observed  in  many 
places  during  the  prevalence  of  the  epidemic  cholera, 
but  principally  in  inland  collections  of  water.  Thus, 
multitudes  of  dead  fish  were  found  at  this  time  in 
the  ponds  in  India,  Russia,  Prussia,  and  other 
countries.  At  Havre,  the  citadel  of  which  is  sur- 
rounded with  a  deep  ditch,  that  always  contains  a 
large  quantity  of  fish,  a  remarkable  circumstance, 
as  we  are  told  by  Dr.  Licardi,  took  place  in 
the  month  of  August,  1832,  the  year  of  the  preva- 
lence of  the  epidemic  cholera  in  France.  It  was 
remarked  by  many  persons,  says  this  writer,  that  the 
water  here  suddenly  changed  its  colour  and  became 
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muddy;  while  bubbles  of  gas  rose  to  the  surface,  and 
caused  a  considerable  ebullition.  At  the  same  time 
the  fish,  and  particularly  the  eels,  which  are  almost 
constantly  at  the  bottom,  were  observed  to  spring 
above  the  surface  of  the  water  with  a  convulsive 
movement,  and  then  to  drop  again,  languid  and 
heavy,  into  that  fluid  which  was  found  to  act  upon 
them  as  a  poison,  after  having  been  the  source  of 
their  life,  and  nourishment;  for  in  a  few  hours  the 
surface  of  the  water  was  covered  with  dead  fish. 
The  inhabitants  of  the  neighbouring  sea  were  not 
exempt  from  the  operation  of  the  same  cause,  for 
the  sea-shore  was  likewise  covered  with  an  immense 
quantity  of  dead  fish.*  A  few  days  after  the  cholera 
broke  out  in  the  town,  and  raged  with  considerable 
violence. 

Now  it  is  precisely  in  such  situations  that,  as 
I  have  attempted  to  show,  so  large  an  evolution  of 
gazeous  matter  takes  place  from  volcanic  foci,  at 
the  time  of  the  eruption  of  the  volcano,  and  the 
shock  of  the  earthquake.  That  some  of  these  elements 
are  of  an  injurious  nature  we  have  proof  not  only 
from  the  circumstances  before  mentioned,  but,  also, 
from  the  fact,  that  during  the  time  of  volcanic 
eruptions  the  fish  in  the  neighbouring  waters  are 
frequently  destroyed  in  large  quantities;  even  when 
the  inhabitants  of  the  atmosphere  above  entirely 

*  "  Sur  la  coincidence  des  Epidemics  humaines  avec  celles 
des  poissons." 
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escape.  Thus  in  the  eruption  which  took  place  in 
the  island  of  Lancerote,  in  1730,  dead  fish  floated 
on  the  waters  in  indescribable  numbers,  or  were 
thrown  dying  on  the  shore.  In  June  1731,  also, 
during  a  renewal  of  the  eruptions,  all  the  banks  and 
shores  in  the  western  parts  of  the  island  were 
covered  with  dying  fish  of  different  species ;  some  of 
which  had  never  before  been  seen. 

This  simultaneous  affection  therefore,  of  the 
finny  race,  with  the  beings  that  live  and  breathe  in 
the  atmosphere  surrounding  the  globe,  affords  a  strong 
corroboration  to  the  conclusion  before  drawn,  viz.,  that 
the  agent  productive  of  these  effects  is  derived  from 
volcanic  foci,  and  that  it  escapes  from  the  interior  to 
the  exterior  by  means  of  those  streams  which  rise  up 
as  freely  beneath  the  waters  of  the  ocean,  as  on  the 
dry  land.  That  some  deleterious  matter  is  diffused 
in  the  water  of  springs,  at  epidemic  periods,  has  been 
a  popular  opinion  during  all  ages,  although  the 
cause  of  its  presence  there  has  been  generally  re- 
ferred not  to  natural,  but  human  means — as  was 
stated  in  the  first  part  of  this  work.  In  addition  to 
the  reasons  then  assigned  for  this  opinion,  I  may 
mention,  that  during  the  time  of  the  plague  in 
Vienna,  as  we  find  from  Sorbait,  a  fountain  in  the 
suburbs,  which  had  always  been  esteemed  for  the 
salubrity  of  its  waters,  exhaled  a  stench  to  which 
the  greater  mortality  in  that  situation  than  others, 
was  attributed.  Webster,  also,  states,  that  during 
the  pestilential  period  of  1795,  the  water  in  the 
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wells  at  New  Haven  appeared  to  be  in  a  bad  state, 
as  evinced  from  the  number  of  animalculas  which  it 
contained. 

If,  therefore,  we  find,  that  poisonous  elements 
are  generated  in  subterranean  reservoirs,  and  that 
they  become  diffused  in  the  surrounding  atmosphere ; 
and  if,  also,  it  be  allowed,  as  we  have  before  inferred, 
that  volcanic  action  takes  place  along  particular 
lines  of  the  earth's  surface,  we  have  only  to  prove 
that  this  action  is  in  existence  at  the  time,  in  order 
to  account  for  the  origin  and  march  of  epidemic 
diseases.  This  it  has  been  attempted  to  show  is  the 
case,  by  a  reference  to  the  phenomena  witnessed 
during  the  prevalence  of  such  maladies ;  for  volcanic 
effects  would  seem  to  be  the  invariable  accompani- 
ments of  epidemic  diseases.  As  this,  therefore,  was 
the  question  to  be  solved,  we  have,  it  is  hoped, 
afforded  a  probable,  if  not  a  satisfactory,  solution  of 
a  problem  hitherto  considered  alike  difficult  and 
impracticable. 
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CONCLUDING  REMARKS. 


If  the  foregoing  theory  be  a  correct  one,  we  must 
necessarily  arrive  at  the  conclusion  that  it  is  places, 
and  not  persons  which  are  infected  at  epidemic 
periods.  Such  a  conclusion  will  not  only  account 
for  all  the  facts,  that  have  given  origin  to  the 
doctrine  of  contagion;  but,  it  will  also  explain 
those  anomalies,  which  do  not  receive  elucidation 
from  this  theory, — as  will  be  apparent  by  a  refer- 
ence to  the  observations,  that  have  been  before 
made  on  this  subject.  To  enter  fully  into  this  im- 
portant question  would  occupy  so  much  time  and 
space,  that  I  must  content  myself,  at  the  present, 
with  referring  those,  who  are  anxious  for  further  in- 
formation, to  works  expressly  devoted  to  the  subject; 
by  which  it  will  be  seen,  that  there  are  so  many 
circumstances,  which  can  never  be  explained  by  this 
doctrine,  that  a  great  number  of  talented  writers 
have  long  ago  come  to  the  conclusion,  that  even  the 
plague  itself  cannot  be  propagated  by  human  means, 
—although  they  were,  at  the  same  time,  unable  to 
account  for  its  origin,  or  propagation,  in  any  other 
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way.  Some  have  supposed,  that,  like  so  many  diseases, 
it  is  a  product  of  malaria ;  for  the  laws,  which  regu- 
late the  diffusion  of  the  poisonous  matter  productive 
of  plague,  appear  to  be  so  similar  to  those,  which 
govern  the  extrication  and  diffusion  in  the  atmos- 
phere of  the  poison  termed  malaria,  that  we  might 
suppose  the  same  element  was  in  operation  in  the 
one  case,  as  well  as  in  the  other.  So  many  argu- 
ments, however,  have  been  advanced  against  the 
justness  of  this  conclusion,  that  no  attempt  has  of 
late  been  made  to  trace  the  analogy  farther;  so  that 
even  those,  who  disbelieve  the  power  of  contagion, 
hesitate  to  combat  the  doctrine  from  an  inability  to 
show,  in  what  other  way  the  disease  may  be  pro- 
duced. 

But  all  doubt  and  difficulty  on  the  subject 
ceases,  if,  instead  of  inferring,  that  a  poison  is  given 
out  from  the  bodies  of  the  sick,  or  generated  on  the 
surface  of  the  earth,  we  conclude,  that  a  poisonous 
matter  is  extricated  from  subterranean  reservoirs, 
and  that  it  becomes  innocuous  where  largely  di- 
luted in  the  atmosphere ;  for  it  is  clear,  that,  in  such 
a  case,  the  effects  of  the  poison  can  only  be  observed 
in  particular  spots  of  limited  extent,  or  along  par- 
ticular lines  of  the  earth's  surface ;  and  then  only  in 
situations  where  men,  or  animals,  are  congregated 
together.  It  would  also  appear,  if  the  arguments 
before  used  have  any  weight,  that  the  extrication  of 
gazeous  and  other  matter  along  the  lines,  which 
mark  the  operation  of  volcanic  agency,  sometimes 
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takes  place  slowly  and  progressively.  If  so,  we 
can  account  for  the  spread  of  epidemic  diseases^  and 
their  extension  from  country  to  country,  independent 
of  contagion,  or  human  infection.  As,  also,  the 
existence  of  the  poison  can  only  be  known  by  its 
effects  on  man,  we  can  understand,  why  it  should  be 
observed  more  particularly  in  towns,  at  the  mouths 
of  rivers,  and  along  high  roads ;  for  it  is  precisely 
in  such  situations  that  population  exists  to  the 
greatest  extent;  and  it  is  there,  consequently,  where 
such  diseases  must  prevail  to  a  greater  degree  than  in 
other  situations. 

But  the  matter  does  not  rest  here,  for  independ- 
ent of  the  question,  as  to  the  origin  of  epidemic 
diseases,  and  the  solution  of  a  problem  so  import- 
ant and  interesting  to  the  world  at  large,  as  that  of 
the  existence  or  non-existence  of  contagion,  it  would 
be  easy  to  show,  if  space  could  be  afforded  for  the 
purpose,  that  endemic  diseases  are  produced  by  the 
same  cause  as  epidemic.    In  fact,  endemics  are,  it 
would  seem,  either  the  remains  of  epidemics,  or, 
more  properly  speaking,  of  the  cause  which  pro- 
duces the  latter ;  or,  else,  epidemics  are  only  aggra- 
vated forms  of  common  and  local  complaints — with 
this  difference,  that  in  the  one  case  they  are  confined 
to  particular  spots,  and  in  the  other  prevail  over 
extensive  tracts  of  the  earth's  surface.     Thus  it 
was  remarked,  that  fevers   preceded   the  black 
death  of  the  14th  century,  being  mild  in  their 
character  at  first,  and  then  increasing  in  intensity 
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until  they  terminated  in  the  severest  form,  or 
plague  itself.  The  same  phenomenon,  only  in  an 
inverse  order,  was  observed  after  the  subsidence 
of  the  plague,  and  at  each  successive  eruption.  So, 
also,  the  epidemic  cholera  was  preceded  by  com- 
mon diarrhoea,  or  dysentery ;  while  it  was  followed 
by  the  same  complaints  or  intermittents  —  being 
observed  in  situations  where  they  were  uncommon 
before ;  or,  else,  to  a  very  unusual  extent  in  spots 
where  such  affections  are  endemic. 

That  endemic  diseases  are  produced  from  the 
same  cause  as  epidemics,  and  that  this  cause  is  the 
process  to  which  the  term  volcanic  action  has  been 
applied,  I  would  argue  from  two  circumstances;  the 
first  of  which  is,  that  the  whole  of  these  maladies 
are  occasionally,  or  have  been  at  some  former  period, 
epidemic;  and  the  other,  that  they  prevail  to  the 
greatest  extent,  and  in  the  greatest  intensity  in  those 
regions  where  volcanic  action  is  known  to  exist  in 
the  greatest  intensity.  Thus  the  plague,  or,  as  it 
was  then  called,  the  black  death,  after  spreading 
over  the  greater  portion  of  the  globe  in  the  14th 
century,  continued  to  return  epidemically,  at  parti- 
cular periods,  and  uncertain  intervals,  until  the 
middle  of  the  17th  century,  when  it  subsided  en- 
tirely  in  Europe,  and  is  only  now  witnessed  in 
Egypt  and  Turkey.  It  is  probable  that  the  same 
circumstance  will  occur  with  the  epidemic  cholera; 
for,  although  this  disease  has  not  returned  epidemi^ 
cally  in  other  parts  of  the  world,  since  the  first 
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years  of  its  prevalence,  it  is  still  witnessed  in  India, 
more  or  less,  every  year. 

In  the  second  place,  certain  of  those  diseases, 
generally  acknowledged  to  be  produced  by  malaria, 
prevail  almost  exclusively  in  Italy,  the  throne,  as  it 
has  been  termed,  of  this  invisible  agent,  as  it  is  of 
volcanic  effects.  The  plague,  also,  as  will  be  parti- 
cularly apparent,  is  the  endemic  of  a  region  which 
is  one  grand  theatre  of  volcanic  action — the  boun- 
daries and  extent  of  which  were  described  in  the 
first  part  of  the  present  work.  Again :  The  yellow 
fever  is  only  observed  (except  at  particular  periods 
when  it  becomes  epidemic  and  spreads  beyond)  in 
the  West  Indies,  and  contiguous  countries— a  well 
known  volcanic  region,  being,  in  fact,  the  latitudes 
where  those  grand  phenomena  of  nature  occur 
which  I  have  attempted  to  trace,  to  the  operation  of 
volcanic  action.  So,  also,  as  regards  that  disease, 
which  is  the  endemic  of  the  East,  as  fever  is  of  the 
West  Indies,  viz.,  dysentery.  This  we  shall  find 
prevails  chiefly  in  the  neighbourhood  of  that  remark- 
able volcanic  chain,  which  extends  from  Barren 
Island  through  Java,  Sumatra,  etc.,  and  where  the 
severest  and  most  acute  cases  of  this  disease  are  to 

be  met  with.  /  i,-  i 

That  such  a  process  as  volcanic  action  (which 
exists  to  a  greater  or  less  extent  over  the  whole 
globe,  and  continues  for  indefinite  ages  m  one  par- 
ticular spot  or  region)  should  give  rise  to  the  whole 
of  these  effects,  need  not  excite  surprise;  for  if  it  has 
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been  allowed  that  so  transitory  and  uncertain  a  pro- 
cess as  that  of  animal  and  vegetable  decomposition 
could  give  origin  to  a  substance,  to  which,  as  has 
hitherto  been  supposed,  two-thirds,  or  more,  of  the 
diseases  which  affect  the  human  race  are  to  be  as- 
cribed, we  cannot  fail  to  infer  that  the  same,  or 
greater  effects,  may  be  readily  produced  by  the  above 
cause.  That  this  cause,  or  that,  which  gives  origin 
to  the  severer  epidemic,  or  pestilence,  is  productive 
of  a  variety  of  effects,  may  also  be  inferred  from  the 
fact,  that  at  all  epidemic  periods,  the  influenza  inva- 
riably precedes  and  follows  the  more  severe  disease, 
passing  over  the  same  countries,  and  the  selfsame 
track,  as  the  pestilence  itself— with  this  only  differ- 
ence, that  its  rate  of  progress  is  much  greater  than 
the  latter,  the  influenza  having  been  known  to  tra- 
verse, in  a  few  weeks,  the  same  track  that  the  pesti- 
lence, which  preceded  it,  took  some  months,  or  years, 
to  pass  over.  This  was  well  observed  in  the  influ- 
enza, which  succeeded  the  epidemic  cholera,  and 
which  travelled  from  the  north  of  Europe  to  England 
in  a  few  weeks,  attacking  all  the  towns  and  places 
situated  on  the  line,  or  track,  which  the  cholera  had 
previously  pursued. 

It  is  also  a  fact,  that  other  diseases,  the  form  of 
which  is  entirely  different  to  that  of  the  pestilence 
itself,  are  more  prevalent  at  epidemic  periods  than  at 
other  times.  This  is  particularly  true  with  respect 
to  the  measles,  small  pox,  scarlatina,  angina  maligna, 
and  the  different  forms  of  fever — the  truth  of  which 
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has  been  satisfactorily  shown  by  Webster  in  a  series 
of  statistical  tables.    In  other  instances,  again,  we 
shall  observe  a  variety  of  diseases  occurring,  at  the 
same  time,  along  a  particular  line  of  the  earth's 
surface ;  for  while  fevers  are  prevailing  at  one  spot, 
colds  and  influenza,  or  some  other  form  of  complaint, 
are  attacking  the  inhabitants  in  a  different  region  or 
country.    This  has  been  found  to  occur  so  frequently, 
at  the  same  moment,  and  in  the  same  portions  of  the 
globe,  that  we  can  hardly  fail  to  infer  the  same  cause 
is  productive  of  all  the  effects  witnessed  in  these  par- 
ticular instances.    Webster  states,  that  he  has  not 
been  able  to  find  an  instance  in  which  the  plague 
has  made  great  ravages  in  the  East,  except  when  the 
measles,  scarlatina,  influenza,  angina,  or  pestilential 
fevers  have  prevailed  on  the  continent  of  America — 
while,  in  the  majority  of  cases,  the  violence  of  the 
latter  diseases  has  kept  pace  with  the  former. 

That  these  effects  are  produced  from  subter- 
ranean causes  may  be  inferred  from  the  circumstance, 
that  they  have  been  witnessed  along  a  well  known 
volcanic  line  ;  for  concussions  and  other  signs  of  vol- 
canic action  have  frequently  occurred  in  the  same 
spots  and  in  the  same  direction.  It  is  also  remark- 
able, and  confirms  the  hypothesis  now  advanced, 
that  atmospherical  phenomena,  characterized  by  the 
same  order  and  jirogressiveness,  have  frequently 
been  observed  along  the  same  line,  at  particular 
periods.  Numerous  examples  of  this  kind  have  been 
given  by  Webster,  for  while  great  droughts  in  Ame- 
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rica  have  preceded  eruptions  of  iEtna  and  Vesuvius ; 
they  have  been  followed  by  heavy  rains  and  inunda- 
tions ;  or,  great  cold,  with  falls  of  snow,  at  unusual 
times  of  the  year. 

With  these  few  observations  I  must  now  con- 
clude, not  only  because  it  would  be  impossible  to 
enter  fully  into  the  question  in  the  present  work,  but, 
also,  because  it  is  my  intention  to  return  to  the  sub- 
ject on  another  occasion ;  when  I  hope  to  be  able  to 
show,  that  endemic  diseases  are  produced  by  the 
same  cause  as  epidemic;  and,  also,  that  the  invisible, 
and  almost  universal,  agent  malaria  is  generated 
in  subterranean  reservoirs,  instead  of  being,  as  wei 
have  hitherto  supposed,  a  product  of  animal  and  ve- 
getable decomposition. 
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APPENDIX. 

Since  the  publication  of  my  work  on  the  Treatment  of  the 
Cholera,  the  following  report,  which  I  was  unable  to  obtain 
at  the  time,  has  been  forwarded  to  me.  As  the  document  is 
a  valuable  one,  I  have  thought  fit  to  add  it,  in  the  present 
place,  from  a  feeling,  that  we  ought  to  be  prepared  for  returns 
of  the  disease,  and  from  a  desire  to  convince  others  of  what  I 
myself  firmly  believe, — that  Carbonic  Acid  Gas  is  a  certain 
and  safe  remedy  for  the  Epidemic  Cholera  : — 

"  REPORT  of  the  Commission  appointed  by  the  Royal  Academy  of 
Medicine  and  Surgery,  in  Barcelona,  agreeably  to  the  order 
of  the  Supreme  Board  of  Medicine  and  Surgery,  in  Spain, 
that  it  should  make  known  what  plan  of  Treatment  had 
produced  the  best  effects  in  the  Epidemic  Cholera,  in  those 
Towns  situated  in  the  districts  under  the  jurisdiction  of  the 
Academy,  and  which  had  been  attacked  by  the  disease. 

After  a  few  introductory  remarks,  respecting  the  nature  of 
the  duties  the  commissioners  had  to  perform  and  their  obli- 
gations, together  with  the  contradictory  accounts  that  had  been 
given  respecting  various  remedies,  and  the  failure  of  those  that 
had  been  most  vaunted,  the  report  thus  proceeds: — "  After  the 
first  cases  which  presented  themselves,  the  following  plans  of 
treatment  were  adopted :  general  and  local  bleedings ;  absti- 
nence from  all  solids — the  patient's  diet  being  reduced  to  only 
toast  and  water,  or  rice-water :  the  external  and  internal  appli- 
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cation  of  refrigerants ;  sudorifics;  antispasmodics,  and  opiates; 
hot  and  vapour  baths ;  the  powders  of  vivorera  (of  Murcia)  so 
strongly  recommended:  water  acidulated  with  sulphuric  acid, 
named,  par  excellence,  the  anti-cholera  mixture ;  derivatives 
and  blisters,  varied  in  a  thousand  ways ;  the  moxa ;  cupping  ; 
the  sulphate  of  quinine,  in  large  and  gradually  increased  doses, 
in  powder  and  dissolved  in  water  by  means  of  dilute  sulphuric 
acid ;  frictions  of  various  kinds,  and  other  agents  which  in- 
crease the  heat  of  the  body ;  camphor  ;  musk ;  ipecacuanha ; 
oil  of  olives ;  the  sulphate  of  copper  and  iron ;  the  oxide  of 
bismuth ;  the  aristoloquia,  etc.  But,  what  cause  for  lamen- 
tation! nearly  all  the  patients  that  had  the  disease  at  all 
severally  perished — notwithstanding  that,  in  the  application  of 
the  above  means,  the  requisite  attention  was  paid  to  the  circum- 
stances in  which  the  patients  were  found,  in  order  to  determine 
the  proper  occasion  for  their  employment,  and  which  is  neces- 
sary in  the  administration  of  every  remedy. 

"  This  truth,  lamentable  as  it  is,  the  commissioners  have 
had  the  sorrow  to  experience ;  but  they  hope  to  lessen  its  bitter- 
ness, by  submitting  to  the  judgment  of  the  academy  a  plan  of 
treatment  which,  according  to  their  ideas,  in  addition  to  being 
the  most  appropriate,  offers  great  simplicity,  and  is  the  same, 
with  a  slight  difference,  which  many  practitioners  have  adopted 
with  the  most  happy  result,  according  to  the  official  commu- 
nications made  to  this  academy.  [After  drawing  a  distinction 
between  the  bilious  diarrhceas  which  prevailed  at  the  same 
time,  and  which  were  found  to  yield  to  the  ordinary  plans  of 
treatment,  the  commissioners  add,  that  the  indication  was 
entirely  changed  when  the  excretions  were  composed  of  the 
true  choleric  fluid;  and  when,  in  addition  to  the  rice-water 
evacuations,  similar  to  those  of  dropsical  patients,  there  is  an 
alteration  of  the  physiognomy,  and  a  certain  morbid  condition 
of  the  surface  of  the  body  (blueness),  which  gives  that  appear- 
ance and  similarity  common  to  all  in  this  state,  in  spite  of  the 
number  or  diminution  of  the  other  symptoms].    When  this  is 
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the  case  {i.  e.,  when  collaps  has  supervened),  the  employment  of 
carbonic  acid  gas  produces  wonderful  #?c^5— administered  accord- 
ing to  the  method  of  Dr.  John  Parkin  (an  honorary  fellow  of 
this  academy),  either  in  combination  with  water,  or,  as  you  may 
say,  by  forming  the  gazeous  acidulated  waters,  obtained  by 
the  decomposition  of  the  bi-carbonates  of  potash  or  soda,  by 
means  of  the  citric  or  tartaric  acids.  As  auxiliaries,  blisters 
may  be  employed,  and  enemas  of  starch  or  linseed,  and,  for  the 
cramps,  frictions  with  common  oil,  either  with  or  without  laud- 
anum ;  or,  what  is  better,  with  asafcetida  and  camphor  dissolved 
in  vinegar.  This  treatment  should  be  continued  even  in  the 
stage  of  collapse  (cholera  asphyxia),  on  account  of  its  being  the 
most  efficacious  and  direct  of  all  the  plans  that  have  been  tried — 
and  it  is  certain  that,  if  it  is  used  at  the  commencement,  and 
the  patients  do  not  neglect  to  call  the  medical  attendant,  after 
the  disease  has  once  manifested  itself,  there  will  be  few  who 
come  to  this  state  of  atrophy  and  wretchedness."  The  commis- 
sioners then,  after  a  few  more  cursory  remarks  on  some  un- 
important subjects,  as  the  allowance  of  cold  water,  the  treat- 
ment of  the  febrile  stage,  etc.,  etc.,  conclude  their  report  in 
these  words : — "  The  commission,  in  giving  this  opinion,  has 
endeavoured,  without  any  other  object  than  the  truth  and  the 
future  progress  of  science,  to  reject  every  doubtful  and  fanciful 
theory,  which  leads  only  to  error,  and  which  might  be  perpe- 
tuated, if,  through  timidity  and  ill-judged  consideration,  it  had 
remained  silent.  The  commission  has  made  it  a  duty  to  con- 
form entirely  to  this  fundamental  axiom,  that  facts,  well 
attested  and  separated  from  all  theory,  are,  in  the  treatment  of 
diseases,  the  only  durable  acquisitions." 
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In  a  note  which  I  received,  at  the  same  time,  from 
Dr.  Sauch,  the  then  medical  secretary  to  the  academy,  the 
writer  says,  in  answer  to  some  inquiries  of  mine  on  a  par- 
ticular point,  "  it  is  impossible  now  to  ascertain  the  proportion 
of  cases  of  collapse,  on  account  of  the  little  regularity  ob- 
served by  the  different  writers  in  their  communications  to 
the  academy — but  it  is,"  he  adds,  "  clearly  deducible  from 
the  above  report  that  there  were  plenty,  since,  at  the  com- 
mencement of  the  epidemic,  nearly  all  the  patients  attacked 
with  cholera  died.  I  can  assure  you,"  continues  this  gentle- 
man, "  that,  by  the  help  of  carbonic  acid  gas,  I  obtained 
cures,  and  no  few,  more  than  30  of  cases  of  confirmed  collapse. 
In  fact,  from  what  I  then  saw  in  my  private  practice,  somewhat 
extensive,  I  can  affirm  that  the  treatment  of  the  cholera  with 
carbonic  acid  is  truly  scientific ;  the  gas  in  this  case  is  the 
real  antidote  to  the  disease,  and,  consequently,  the  supporter  of 
life ;  up  to  the  present  time  it  is  the  only  therapeutic  agent  which, 
taken  scientifically,  is  capable  of  destroying  the  organic  lesion, 
by  directly  changing  the  morbific  action  which  produces  the 
cholera.  Such  admirable  results  we  may  in  vain  expect  to 
obtain  from  any  of  the  other  methods  which  have  been  adopted, 
the  whole  of  them  being,  more  or  less,  unsuitable  or  useless." 

"  The  document  which  accompanies  this,"  adds  Dr.  Sauch 
"  was  remitted  in  the  name  of  the  academy  to  the  proper 
authorities,  who  approved  of  the  report  in  all  its  parts,  and 
of  the  opinions  given  by  the  commission,  specially  named  by 
them,  and  of  which  I  was  secretary." 

Before  closing  this  paper,  I  would  wish  to  observe,  that 
a  translation  of  my  work  on  the  Cholera  was  made  into 
Italian,  and  published  about  the  period  of  the  outbreak  of 
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the  cholera  in  that  country.  As  it  passed  through  two 
editions  in  the  short  space  of  three  months,  it  is  to  be  in- 
ferred, that  the  treatment  there  recommended  was  not  only 
adopted  to  a  considerable  extent,  but  that  it  met  with  some 
success — a  fact  I  have  had  confirmed  by  private  individuals 
who  were  on  the  spot  at  the  time.  But  the  only  direct  evidence, 
I  have  obtained  on  the  subject,  is  from  the  letter  of  an  English 
gentleman,  resident  in  Sicily,  to  his  brother  in  England,  whom 
he  thus  addresses  : — "  As  for  anything  like  a  fair  trial  of  Mr. 
Parkin's  system,  there  was  no  time  for  anything  of  the  sort. 
I  got  his  book  into  circulation  as  much  as  I  could,  and  I  know 
that  many  in  Palermo  have  tried  it  with  success ;  nor  have  I 
heard  of  a  single  instance  where  any  one  has  taken  his  medicine 
as  a  preventive  that  has  been  attacked  with  the  disease.  I 
am  also  acquainted  with  a  nobleman  who,  having  studied 
medicine  as  an  amateur,  had  been  induced  to  read  Mr.  Parkin's 
work,  and  who  arrested  the  progress  of  the  disease  in  12  indi- 
viduals by  the  administration  of  the  same  rehiedy." 
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